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LUBRICATION— a tremendous trifle! 

make the task of lubrication easy, quick, positive and clean, 

the INDUSTRIAL WoRKS has installed the Alemite-Zerk high 

pressure lubricating system on their crawling tractor crane, 

shovel and dragline. This system has solved the problem of neg- 

lected and insufficiently lubricated bearings. 

It is based upon scientific facts that in order to force lubricant 

to all parts of a bearing properly, a high pressure is necessary. 

The INDUSTRIAL Alemite-Zerk system consists of compressors with 
which it is possible to develop pressure from 500 to 5,000 pounds 
to the square inch with ease. 

The fittings are made of steel thoroughly rust-proofed, and e 
pecially hardened to prevent injury if accidentally struck by tool 
at times of repair. These small ball-check valve fittings take thé 
place of the conventional grease or oil cups. 

Because this is a system that lubricates thoroughly, positivel 
and quickly, it provides smooth operation and lessened wear. Thi 

in turn brings about increased production, savings in wear alll 

repairs and reduction of breakdowns—another reason why INDU 

TRIALS excel. 
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the Barber-Greene 
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Digs More Feet Per Day Cuts Service Laterals 
3 , The Barber-Greene Vertical Boom makes mov- 
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ing Speed send for Cutting Mains and Services. complete story on the Barber-Greene’s ability 

ging need to handle laterals and short run work at profit. 

Ssing Laude Casts Overload Release Protects Ditcher 
2 A Wisconsin trenching foreman once said of the 

On a public service job in Texas, a Barber-Greene Barber-Greene, “The d—n thing is almost 
dug some ys . of ov .” cost of 4 —s human.” 
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tion, — on, repairs, delays and mainte- pipe or the machine was hurt. And he had seen 
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The figure of 4 and 1/10 cents per foot is about an until they came out. 
average record—many Barber-Greene owners The patented overload release does those things 
have shown lower ones. Cutting Mains and —how and why it does, are shown in Cutting 
Services tells about Barber-Greene costs, too. Mains and Services. Send for a copy. 
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Ideals in Trade Associations 

DEALS in any field of activity em- 
body highest values attainable. To 
attempt to realize them is apt to 

discourage rather than. to assist a per- 
son; yet they have practical power as 
regulative principles. They give the 
right direction and should be regarded 
as limits rather than as objectives. 
They represent the best possible 
acvhievement.. William James dis- 
cusses an ideal in a manner applica- 
ble to the subject in hand. 
“An ideal,” he says, “must carry 

with it that sort of outlook, uplift, 
and brightness that go with all in- 
tellectual facts. Secondy, there must 
be novelty in an ideal—novelty at 
least for him whom the ideal grasps. 
Sodden routine is incompatible with 
ideality, although what is sodden rou- 
tine for one person may be ideal 
novelty for another. This shows that 
there is nothing absolutely ideal; 
ideals are relative to the lives that 
entertain them.” 
Leaders in the non-metallic mineral 

industries are giving their though and 
energy to the successful attainment 
of the trade association ideal. Their 
efforts are motivated by an earnest 
desire to foster a spirit of progress 
and of wholesome competition that will 
rove to be increasingly beneficial. 
en who aid in forward moving en- 

terprises are prompted to do so by 
ideals. They are men of vision and 
imagination. They work for the suc- 
cess of the association because they 
have before them an ideal that is their 
Inspiration. Theré is no “sodden 
routine” in their efforts but rather 
novelty, enthusiasm, “uplift and 
brightness.” 
Annual conventions of trade asso- 

clations are indicative of the year’s 
growth, but are not all there is to the 
organization. There is great pleasure 
and unquestioned benefit available for 
those who attend. They can scarcely 
realize how much hard work precedes 
the convention. Only use a few 
men have had ideals are the many 

members of the industry able to en- 
joy the numerous advantages of these 
annual meetings. The spirit of such 
leaders serves to solidify the organ- 
ization; it makes possible a harmoni- 
ous and profitable survey of the im- 
mediate future for which plans must 
be made. 

Men are fundamentally individual- 
ists; they think in terms of self in- 
terest. Associations function in 
terms of group interest. They repre- 
sent the group idea expressing co- 
ordination in terms of the whole. Men 
recognize the necessity of the group 
idea and organize associations. The 
function of the association is to do 
what the individual cannot accomplish 
alone. In order to succeed in this at- 
tainment there must be a certain sub- 
jection of the individual to conform 
with group ideals. This calls for un- 
selfish devotion to the best interests 
of the group as a whole. If carried 
too far this subordination of the in- 
dividual would hamper his develop- 
ment and stifle his imagination. If 
the principle of subordination is ig- 
nored, there develops a top heavy, 
clumsy, unwieldy organization which 
is crushed by its own weight. 

If the group idea is to function 
satisfactorily, the members of the as- 
sociation must have confidence in the 
leaders and faith in the industry. 
They must be desirous of maintain-. 
ing harmony and of contributing to 
progress. The paramount interest of 
the group is in the general welfare 
of the industry and the elimination of 
just causes of dissatisfaction. The 
primary relation of the group to the 
individual is that of assistance and 
cooperation in working out his line of 
conformance to the requirements of 
group benefit. Another function of 
the group is to correlate the results 
of individual effort to the solution of 
the common problems. Success in 
reaching these ideals lies in the wis- 
dom of the leaders and the confidence 
of the members of the association. 
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The real aim of a trade association 
is to seek solutions of problems of 
mutual interest. It must operate for 
the benefit of the whole without inter- 
fering with individual freedom. It oc- 
cupies a somewhat precarious position 
in its relation to the individual and to 
the whole. The individual expects to 
gain something from the association 
and may become dissatisfied if he is 
disappointed. It is the business of the 
association to convince the individual 
that he gains if there is a general 
gain. It requires vision to accept the 
theory that only through a general 
prosperity can the individual prosper. 

The strength of the association rests 

with its members; its labors are de. 
pendent upon their cooperation. If it 
is to be of greatest possible value to 
the industry, it must receive the sup- 
port of the individuals. The pos- 
sibilities of what may be accomplished 
through trade associations are un- 
limited; the possibilities of weakness 
and of failure are equally great. The 
leaders cannot take the place of the 
membership, nor can the members be 
served effectively without leaders. 
Without organization there will be no 
future of consequence for any asso- 
ciation; without leaders there will be 
no organization; without individual 
support there will be no leaders. 

Breaking Into Your Local Paper 
OMPARATIVELY few producers 
have fully realized the value of 
the right kind of free newspaper 

space nor the really unusual oppor- 
tunities for news and special articles 
that arise in their business at regular 
intervals. 

Most editors are anxious to receive 
information concerning anything that 
appears to be news. Editors seek the 
unusual and anything that is unusual 
in your business offers a chance for 
publicity. Every producer should en- 
deavor to tie his business up in a pub- 
lic press in such a manner as to place 
you and your business favorably in 
the public mind as often as the leader 
in his line. 

There are certain broad classifica- 
tions of local news which should al- 
ways be borne in mind, such as rob- 
beries, accidents, fires, freak damage 
by storms or winds, unusual happen- 
ings such as large blasts, picnics, etc. 
A producer should not rely entirely 
upon only these happenings for his 
free newspaper space as they gen- 
erally will not go very far. Some- 
thing different now and then should 
be attempted. 

One method is to watch the daily 
news, especially the general news 
that effects a large section of the 
county or concerns all of the people. 
Frequently in this general news you 
can figure out a connection with your 
own business and can pass out a 
special interview on this _ subject, 
which if interesting is very desirable. 
This is the very best kind of news- 
paper publicity because it establishes 
the producer as a leader in his field. 
People develop a faith in the in- 
dividual who is frequently quoted by 
local editors. As an illustration of 

this point let me suggest that general 
news relating to building conditions 
throughout the country or road build- 
ing programs offer a legitimate op- 
portunity to any producer for an in- 
terview relative to conditions and 
prospects in his immediate section of 
the country. 

It is of just as much value to have 
yourself mentioned or your picture 
published as it is to have your busi- 
ness noticed. If you become the 
father of twins, that is news of value 
when published in your local news- 
paper. If you win a local bowling 
tournament, do not hesitate to have 
the news passed along to the papers 
with your picture. 

Another method of breaking into 
your paper involves the use of the 
straw ballot. If a local issue is live 
a poll of your employees on the mat- 
ter, especially if the results are what 
— desired, frequently will be of news 
value. 

Another news possibility which may 
result in tremendous good would be 
an article concerning the growth and 
development of your business, its ef- 
fect upon the community, and its re 
lation to national industry. Such an 
article can be illustrated with views 
of your plant and possibly be rein- 
forced with a description of the proc- 
esses of your operation. l 

The use of questionable methods in 
securing free publicity is, of course, 
not to be recommended. There are 
many legitimate ways in which the 
producer can bring his individual and 
company activities to the attention of 
the newspapers in an interesting mat- 
ner. A little thought on this question 
will be worth while. 
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A Hundred Years in the Lime Industry 
By F. A. Westbrook 

EDDING, Connecticut, has been 
R made immortal by the fact Mark 

Twain had his home there during 
the later years of his life. It is also 
interesting to lime producers because 
the Redding plant of the New Eng- 
land Lime Company is the oldest in 
the state. Lime burning has been 
carried on here for almost a hundred 
years. 
’ The plant is situated in a beautiful 
little valley typical of the Connecticut 
hills; and through this valley runs the 
Danbury branch of the New Haven 
Railroad which has recently been elec- 
trified as a part of the single phase, 
high tension system which this rail- 
road has installed between New York 
and New Haven. 
The quarry is a large one. That is, 

the workings cover a great deal of 
ground and are quite deep but the 
reason for this is mainly due to the 
number of years during which opera- 
tions have been carried on, for the 
operation is on the whole a small one. 
There are only two kilns and the quar- 
trying is in proportion. 
As shown in the illustrations the 

rock formation is curious, being in 
rather thin strata at an angle of 
45 degrees with the horizontal. This 
makes quarrying on the whole, rather 
easy. All operations are carried on 
by hand. This even includes drilling. 
The holes are naturally started with 

short drills and longer ones are em- 
ployed as the hole becomes deeper. 
40 per cent Dupont dynamite is used 
for blasting. 

There are six men at work in the 
quarry. The stone is carried to the 
kilns in a Mack truck equipped with 
a Wood hydraulic hoist. Formerly, 
even until quite recently, horses and 
ox teams were used. The Wood hoist 
is a great convenience not only in 
dumping refuse on the waste pile or 
good stone in the storage space, but 
also in charging the kilns. As will be 
seen in the illustrations the roadways 
are built out to the tops of the kilns 
and it is an easy matter to back in 
the truck and discharge the load di- 
rectly into them. Storage piles of 
stone are made as near as practicable 
to these so that the material may be 
readily made use of. 

Wood .is burned exclusively in one 
of the kilns and wood and coal in the 
other. The wood is purchased and, 
judging from the wooded character of 
the hills in this region, there should 
be no danger of the supply failing. 
A large amount is carried on hand. 
Coal of course is brought in over the 
railroad and the plant has its own 
spur for receiving its supplies and 
shipping its product. 

The lime is shipped in both wood 
and steel barrels. The wood barrels 
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General View of Old Part of Quarry. 

are made by hand in the cooperage 
shop and the steel barrels are made’ 
in the company’s New Milford plant 
which was discussed in the May Ist, 
1926, Pit and Quarry. Some lime is 
also shipped in burlap bags which are 
filled by hand. The lime is weighed 
on two Fairbanks scales located on 
the floor of the main building. 

Steel wheelbarrows made by the 
Lansing Company of Boston and ob- 
tained through the Berkshire Mill 
Supply Company, are used. There is 
also a Childs Fire Extinguisher on 
one of the posts in front of the kilns 
on the drawing floor. 
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A small vertical boiler is used to 
supply steam to the kilns. This is 
located in the drawing floor between 
the two kilns. As this requires a con- 
siderable amount of piping both for 
the steam and for the water supply 
an Armstrong pipe bender is attached 
to a conveniently located post. How- 
ard fire bricks are employed for lining 
the kilns and as there are no electric 
lights, D-lite lanterns are used at 
night. 

The main building consists of a 
wooden frame work, as may be seen 
in some of the pictures of the interior, 
and the walls and roof are of cor- 

Active Part of the Quarry. 
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rugated galvanized Apollo sheathing 
made by the American Sheet and 
Metal Roofing Company. 
Four men, two on each shift, care 

for the firing of the kilns and for 
drawing and barrelling the lime. 
These, together with the six men in 
the quarry and one or two helpers for 
handling coal and wood and doing 
miscellaneous work, turn out 80 to 
90 barrels of lime per day. 
Although this is a small scale op- 

eration at present the property covers 
100 acres and, being located on the 
railroad with good markets in such 
important industrial centers as New 

Haven, Bridgeport and others within 
25 to 50 miles, there seems to be but 
little reason why this should not some 
day become very important. 

It is a very interesting plant to 
see in comparison to many others be- 
cause there is no machinery and be- 
cause everything is done by hand. In 
spite of the fact that the plant is 
actually located perhaps unusually 
close to important industrial centers, 
the country hereabouts is so sparsely 
settled and the valley appears to be 
in such a state of natural beauty 
with only occasional farms scattered 
through it that it created a feeling of 

| 
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Cooling Floor, Note Wood and Steel Barrels. 

greater remoteness than many plants 
in the northern parts of Vermont. 
Until the railroad was electrified this 
year there was no electrical power 
line in this vicinity. Nevertheless 
William Hess, the superintendent, 
produces lime at a cost which com- 
pares favorably with many other op- 
erations of the New England Lime 
Company. It shows what can be done 
in a small, efficient and well managed 
operation. 

The Krumroy Washing Gravel Co., 
Cleveland, Ohio, capital $100,000. In- 
corporator: Fred Dethloff. 

Koppel Co. Promotes A. K. Barner 
A. K. Barner, formerly assistant 

sales manager of the Koppel Indus- 
trial Car and Equipment Company, 
has been made district manager of the 
Southern territory with offices in the 
Robert Fulton Bldg., Atlanta, Georgia. 
Mr. Barner has had a great many 
years of experience as a sales en- 
gineer in the transportation field, and 
brings to his new position a wealth 
of experience. 

The Johnson-Hudson Gravel Con- 
pany, Carrollton, Mo. (deal in gravel, 
sand and stone). Capital $60,000. 

General View of Plant. 
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theory, a simple operation— 
merely heating it to such a tem- 

perature that the carbon dioxide and 
such moisture as may be present are 

completely driven off. If we started 
with chemically pure calcium car- 

honate, or a mixture of pure calcium 

and magnesium carbonates, and 

heated them in a container with 

which they would not react, the prob- 

lem, from the porny operating side, 

would be much simplified. In _ the 

chemical laboratory we can do these 

things. We can precipitate the car- 
bonates from solution, wash them 
free of impurities, and calcine them in 
a platinum crucible. We can not fol- 
lw this procedure in commercial 
practice, and our departure from 
these simple conditions confronts us 
with the various manufacturing prob- 
lms that perplex the lime manu- 
facturer. 

Tite calcining of limestone is, in 

The Financial Viewpoint 

In the laboratory we are not 
greatly concerned with the cost of 
apparatus for making an operation 
possible, nor with the time required 
for carrying it out. In a business run 
for profit these things are vital— 
more so than many who ought to 
know, realize—and may make or 
break the enterprise. To particularize, 
alarge part of the first cost of a 
complete lime plant is that paid for 
the kilns. This investment, in order 
to be warranted, must justify itself 
by returning to the investor a fair 
interest on his money, must reim- 
burse him for the insurance and taxes, 
and finally the original sum must be 
teturned to the investor by the time 
the kilns it purchases are worn out, 
wt have become obsolete due to ad- 
vances in the art. These things are 
wllectively known to accountants as 
urden, carrying charge, or overhead. 
ithe case of a lime kiln this burden 

will seldom be less than 15 per cent 
anually and may be more. It is just 
% truly a part of the cost of manu- 
facture as firebrick, fuel or labor, 
but with this difference, that when 
the investment is once made, the car- 
"ing charge goes on whether the 
ant operates or not, and the burden 
Xt unit of output is inversely propor- 
tional to the number of units produced. 

Some Thoughts on Lime Burning 
By C. H. Sonntag 

Now it is apparent that if a kiln 
turns out 12 tons of burned lime daily, 
and another costing about the same 
amount makes 20 tons, the overhead 
per ton of the second kiln will be 
only 60 per cent of that for the first. 
If production can be brought to 24 
tons per day the burden will be cut 
in two. Every operator knows what 
his kilns cost, and can easily figure 
the reduction in overhead, and hence 
in manufacturing cost, that would re- 
sult from increasing the output per 
kiln. If to this could be added the 
saving due to an improved fuel ratio, 
which is frequently possible, the econ- 
omy would be one well worth work- 
ing for. 

Factors Limiting Kiln Output 
Several causes militate against in- 

crease in the rate at which lime can 
be calcined in a kiln, among them 
being 

(1) The temperature to which the 
lime can be raised without over- 
burning. 

(2) The fluxing action and abrasive 
wear on the lining. 

(3) The rate at which heat can be 
supplied to the kiln. 

(4) The rate at which the stone can 
be made to absorb heat. 

The burning of portland cement 
clinker has many points of resem- 
blance to the calcining of lime. The 
peetions of increasing kiln production 
as been encountered and solved in 

the cement business, just as it will 
ultimately be in the manufacture of 
lime. A treatment of lime burning 
from the cement maker’s standpoint, 
and a few words on how the latter 
has increased the output of his kilns, 
may be of interest. 

(1) Limiting the Calcining Tempera- 
ture 

It is a very difficult thing to over- 
burn chemically pure calcium car- 
bonate. Natural deposits of this sub- 
Stance are never pure, but contain 
free silica, clay or other forms of 
aluminum silicate, iron oxide and 
minor amounts of other compounds. 
Some of these, such as the silicates, 
are fusible at the highest temperature 
of the lime kiln. Others, such as 
free silica and iron oxide, at high 
temperatures form fusible compounds 
with lime. In either case heating 
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above a certain point, depending on 

the nature and amount of the impuri- 
ties, seems to cause the glass or slag 
resulting from their* fusion to sur- 
round the particles of lime, possibly 

filling their pores, and preventing the 

ready access of water to their interior 
so that hydration is retarded. a 

In portland cement burning a simi- 
lar limitation as to temperature ex- 
ists. Too hot a kiln causes the 
“clinker” to become pasty and roll up 
into large balls. The remedy is not 
to cool the kiln down by shutting off 
fuel, but to increase the speed of the 
kiln or the size of the load, so as to 
usefully absorb all the heat gener- 
ated. By speeding up the kiln the 
material remains in the burning zone 
a shorter time and so does not have 
opportunity to acquire an excessive 
temperature. By increasing the load 
there is more material present to ab- 
sorb the heat, and so the temperature 
is held down to a safe value. 

It is not possible to increase the 
volume of the load of a vertical lime 
kiln, since the shaft is already full. 
It is possible, however, to pass the 
stone more rapidly and at a more 
uniform rate through the kiln, and 
so make effective use of additional 
heat instead of letting it raise the 
temperature of the burning zone too 
high. Uniformity of passage through 
the kiln is obtainable by using an 
automatic discharge, such as a re- 
volving table or reciprocating feeder, 
which will slowly but continuously 
withdraw burned lime from the bot- 
tom of the kiln, and so cause an 
equally continuous movement through 
the calcining zone. More rapid, as 
distinguished from more _ uniform 
passage through the kiln without the 
use of excessive temperatures to com- 
plete the calcination calls for a more 
rapid absorption of heat by the stone, 
and this will be taken up later. 

(2) Fluxing and Wear of the Lining 
The fire-brick commonly used for 

furnace and kiln linings, whether of 
ordinary fire clay or highly aluminous 
clay, is composed of materials that 
will form fusible compounds with lime 
if heated to a sufficiently high tem- 
perature. These compounds or slags 
when once formed melt at a lower 
temperature than the refractory it- 
self, and their continuous formation 
will result in rapid erosion of the 
brick. This is aside from the abrasive 
action of the moving charge against 
the hot surface of the brick. 

Fire-clay is not the only substance 

from which refractory brick can be 
made. The following, among others, 
would seem to offer possibilities for 
improvement in linings for the cal- 
cining zone: 

Carborundum, an_ artificial 
pound of carbon and silicon. 

Diaspore, one of the natural forms 
of hydrated alumina. 

Chromite, natural chromium oxide, 
more or less impure. 

Zirkite, the trade name of brick 
made from natural zirconium oxide, 

Brick made from these substances 
are all more expensive than those 
made from fire-clay. Zirkite especi- 
ally is quite costly, and is not pro- 
duced on a manufacturing scale 
comparable with that of the others. 
The writer does not know that the 
calcining zones of lime kilns have 
been lined with any of these refrac- 
tories, but they seem to offer a field 
for co-operative investigation with 
their manufacturers. The test of 
value is not the first cost of the brick, 
but the cost of a lining per ton of 
lime produced during its life, includ- 
ing in this cost the money value of 
the loss of time and production nec- 
essary to reline. 

Another method of protecting the 
lining, taken from blast furnace prac- 
tice, is the use of cooling plates or 
water jackets. In some non-ferrous 
smelting furnaces the fusion zone is 
entirely surrounded by a double shell 
through which water is circulated, 
the shell being lined with fire-brick. 
In other furnaces the cooling is by 
separate water-cooled panels em- 
bedded in the brick setting. In some 
designs it is possible to remove 4 
burned-out panel without cooling or 
emptying the furnace. 

Either of these devices will keep the 
outer surface of the brick so cool that 
fluxing can go on only to a limited 
extent, and must stop before the lin- 
ing is entirely removed. Further 
failure should then be by abrasion 
of the moving charge. 

com- 

on the rate at which air for combus- 
tion can be supplied. This air 
usually drawn in by the draft, some 
times aided by a steam-jet blowel 
under the grate if a coal-fired furnatt 
is used. Natural draft is determin 
by the height of the kiln, the averagt 
temperature of the column of ascent: 
ing gases, and the obstruction offered 
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by the stone in the kiln. These things 
mce being fixed, a definite limit is 

set to the rate at which the kiln can 
be fired. 

It seems to have been pretty well 
proven that in practice nothing is 
gained by increasing the height of 
the kiln beyond a certain point as 
ong as the entire shaft is kept full 
of stone. However, a stack on top 
of the kiln will help the draft if it 
is large enough in diameter to pass 
the gases freely, and many kilns are 
so fitted. A more definite and more 
positively controlled draft may_ be 
had by sealing the top of the kiln 
by a bell and hopper such as is used 
m blast furnaces, and using an in- 
duced draft fan. 

If the rate of combustion be in- 
creased without any other changes the 
kin will get too hot, unless the 
charge can be passed through rapidly 
mough to make use of the additional 
heat. 

(4) Rate of Heat Absorption by the 
Stone 
It has already been suggested that 

better heat absorption would be 
brought about by continuous, rather 
than intermittent movement of the 
stone through the kiln. This would 
iso lessen the danger of some pieces 
rmaining in the hottest zone so long 
a to be overburned. But to in- 

— 

tease the average rate of flow of the 
targe, which means increasing the 
wtput, but which also means that any 
me piece of stone will stay a shorter 
me at the point of highest tem- 
perature, 

It may be said that if the stone 
tmains a shorter length of time in 
he ealeining zone core will result, as 
te interior of the lumps will not 
ve had an opportunity to reach the 

ulcining temperature, or if this tém- 
tature is reached, it will not have 
‘n maintained long enough for com- 

llete dissociation. This same problem 
s encountered in the early days of 

Ing cement in rotary kilns, and 
@ solution was found in finer grind- 

of the raw materials. Of course 
¢ feed of a vertical kiln can not be 
pwdered, but it can be crushed to a 
taller size, and if the average di- 
sions of the lumps be reduced by 
m half the time for the calcining 
Mperature to reach their centers 
tould be reduced by one half also. 
ne objection will be immediately 

properly made that the smaller 

1, 
I 

stone will obstruct the draft. <A 
somewhat similar phenomenon occurs 
in rotary cement kiln practice. When 
forcing of a cement kiln is attempted 
by increasing’ the supplies of fuel and 
raw material, the fact is encountered 
that natural draft is not great enough 
to draw in the proper amount of air 
and remove the products of combus- 
tion. But when artificial induced 
draft is used, as it must be when 
waste heat boilers are installed, the 
roduction of a rotary kiln may be 

increased at least 30 per cent. In 
the iron blast furnace, which+perhaps 
resembles a lime kiln more closely, 
forced draft permits the furnace to 
be fed with ore that is almost a 
powder. Granted that conditions are 
not exactly parallel, it does seem that 
induced draft offers the dual advan- 
tage of increasing the production of a 
lime kiln and at the same time per- 
mitting the use of stone that is too 
small for sufficient use with natural 
draft. 

About 15: years ago, a method of 
burning gas known as “surface com- 
bustion” was made public. It con- 
sists in injecting into a granular mass 
of refractory, such as broken fire- 
brick, a mixture of gas and air in al- 
most theoretically correct proportions, 
the air being slightly in excess. Com- 
bustion is almost without flame, and 
appears to take place mostly on or 
close to the surfaces of the pieces of 
brick, which are soon raised to incan- 
descence. 

It is possible that combustion in 
gas-fired kilns goes on more or less 
in this way, the lime acting as the 
granular refractory. This method of 
combustion generates the heat just at 
the place where it is most wanted— 
that is, among the pieces of stone, 
and a careful study of it might result 
in a saving of fuel. 

The matter of gas analysis will not 
be taken up, as it has been ably hand- 
led by other writers, but it will do no 
harm to repeat what has been said 
many times before—that every bit of 
air admitted to the kiln above the 
needs for perfect combustion will car- 
ry out at the top heat that should 
have been utilized in the interior of 
the kiln in doing the work of cal- 
cining. 

Taylor Chain’s New Catalog 
The S. G. Taylor Chain Company 

have just issued a revised general 
catalog which contains complete data 
on safe loads for double sling chains 
when used at various angles. 
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Portland Cement Statistics for April 
Production, shipments and stocks of finished Portland cement, by districts, in 

April, 1925 and 1926, and stocks in March, 1926, in barrels 
(Last 000 omitted) 

; Stocks 
Commercial Production Shipments Stocks at at end 
District i April —end of April— of March 

1925 1926 1925 1926 1926 
Eastern Pa., N. J. & Md 3,808 3,679 4,571 5,311 5,732 
New York 771 811 1,232 1,336 
Ohio, Western Pa., & W. Va..... ee 1,276 1,180 2,721 
Michigan eee 868 762 865 610 1, 1,932 
Wis., IIl., - 2,140 3,817b 
Va., Tenn., Ala., & G 1,134 1,059 
Eastern Mo., Ia:, Minn. & bee ae 1,316 3,078 
— Mo.. Neb., Kans. ++ ae 1,029 1,443 

451 501 
217 223b 

California 1,090 552 
Ore. Wash. & Mont.........s.00++ 39 3 297 312 472 518 

13,807 12,403b 14,894 13,112b 19,882 22,491b 23,200a 
a Revised. b Figures include estimate for one plant each in Indiana and Utah and are 

subject to revision. 

Production, shipments and stocks of finished Portland cement, by months, in 
1925 and 1926, in barrels 

Production Stock at end of month 
Month 1925 1926 2 2 1925 1926 

January 7,887,000 17,656,000 20,582,000 
February 7,731,000 19,897,000 a22,384,000 
March .. 034, 210,355,000 10, 279, 000 29,539, 000 20,469,000  a23,200,000 

Ist quarter .. 28,145,000 25,973,000 21,456,000 21,031,000 ereeeeee eeesenee 

April .........+. 18,807,000 b12,403,000 14,394,000 b13,112, ed a19,882,000 b22,491,000 
May ...sseeeeeeee 15,503,000 ccccee 16,735,000 18,440,000 
JUNE 2.2000. ee 15,387,000 eccces 17,501,000 ecccccee 16,409,000 

2nd quarter..... 44,697,000 oes 48,630,000 

July ............ 15,641,000 18,131,000 13,896,000 
‘August .......... 16,419,000 . 18,383,000 11,952,000 
September ....... 15,939,000 o6ee 17,711,000 10,247,000 

8rd quarter..... 47,999,000 54,225,000 

October ......... 15,992,000 os 15,309,000 10,979,000 
November ....... 13,656,000 ca - 10,187,000 14,534,000 
December ........ 10,713,000 6,917,000 18,365,000 

4th quarter 40,361,000 32,418,000 

161,202,000 156,724,000 

a Revised. bIncludes estimate for two plants and subject to revision. 

Imports and exports of hydraulic cement, by months, in 1925 and 1926 
ports 

Oe... —1926——$— s_ - 1925 ‘ —! 
Barrels Barrels Value Barrels Value Barrels Value 

January ....e++- 231,258 $ . 860,580 $576,717 71,596 $ 207,547 72,939 $216,431 
February ... 119,077 20 814,118 527,948 56,249 181,356 73,975 220, 106 
March 218,048 493,241 812,968 65,248 200,410 

197,686 b (b) 263,831 
" 5 May 186,897 

June 254,937 
July .. 335,118 
August 
September 

295,548 526,001 wn 100,323 296,900 

3,655,317 $5,813,928 1,019,597 $3,003,128 
Domestic hydraulic cement shipped to Alaska, Hawaii and Porto Rico, it 

March, 1926* 

$54, $54,890 
*Compiled from the records of the Bureau of Foreign and Domestic Commerce and sub- 

ject to revision. Imports and exports in April, 1926, not available, 
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Automatic System in Lime Manufacture 

Results in Low Labor to Ton Ratio 
By J. C. Schaffer 

President and General Manager, Schaffer Engineering Company 

HIGHLY developed _ scientific 
method for the manufacture of 
lime has been developed and re- 

duced to a simple operation in the new 
plant that is now nearing completion 
at Winooski, Vermont, by the Cham- 
plain Valley Lime Company. A por- 
tion of the plant has been in operation 
for the past year, and the recent per- 
fection of certain portions of this 
plant has brought about results even 
greater than those which were ex- 
pected by both the Champlain Valley 
Lime Company and the builders. 
The plant is located just outside of 

Winooski, a suburb of Burlington, 
Vermont. At this point there is an 
exceptionally fine deposit of high cal- 
cium limestone, which has properties 
which give a very high quality lime 
for finish coat work and plaster work. 
The rock underlies a large acreage, 
and has a depth of several hundred 
feet, giving a supply of high class 
raw stone for many years to come. 
The rock is at present quarried by the 

bench system, and the quarry is being 
gradually deepened to a depth that 
will enable working both by the min- 
ing and open system. 
The plant consists of a battery of 

four Schaffer automatic kilns with 
provision for four additional kilns 
in line, an oxide department with fa- 
cilities for handling and shipping all 
classes of lime in the oxide form, and 
a hydrate department having a 
Schaffer super hydrator, a Raymond 
air separating system, and storages 
for two grades of hydrate lime, with 
direct connected Bates packers under 
these storages. 

The plant is located so that the 
special Schaffer quarry cars are 
loaded and hoisted direct from the 
loading tracks over the tops of the 
kilns. A Lidgerwood 200 h.p. remote 
control hoist is used for hoisting the 
cars from the first kiln, and by means 
of a controller and foot pedal, he has 
full contro] of hoisting and stopping 
of the cars at any point. A special 

| 

The Shaft Kiln Lime Plant of the Champlain Valley Lime Company at Winvoski, 
Vermont. 
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Schaffer pull-back system automatic- 
ally connects to the car at the top of 
the incline and gives the power for re- 
turning the quarry car from over the 
top of the kilns. The motor acts as 
a brake for the car returning down 
the incline, and enables the operator 
to control the speed of the car while 
descending. As the car returns from 
the horizontal track over the top of 
the kilns, the pull-back system is au- 
tomatically disconnected and left in 
position for connecting the next car. 

Built in with the tipple are new 
type Howe scales which weigh the 
cars on the incline. It is only neces- 
sary to stop the car on the scales for 
an instant to allow the hand on the 
scale dial to come to rest. These scales 
are so designed that they give the 
correct reading of the weight of the 
stone in the car and compensate for 
the angle and the pull of the rope. 

The tipple is a unique special de- 
sign, only having one intermediate 
support. One end rests on a concrete 
base, and the other attaches to the 
first kiln, which stands 90 feet above 
the level of the railroad track. Di- 
rectly under this tipple is located a 
concrete building which houses the 
hoist, boiler for furnishing steam to 
the kilns, air compressor, blacksmith 
shop, and supply room. The boiler is 
a 150 h.p. Wickes vertical water-tube 

boiler, equipped with a McClave feed 
hopper and furnace. Attached to this 
boiler is an emergency Westinghouse 
locomotive air compressor. Circular 
stairs lead from this same building to 
the firing floor and to the top of the 
kilns, giving quick access to both 
points. 

The Schaffer automatic shaft kiln 
is the result of ten years of experi- 
mental work, research work, and de- 
velopment, incurring an expenditure 
of more than $100,000. This kiln em- 
bodies many new features and care- 
fully worked out points in every de- 
tail. The kilns are 17 feet 3 inches in 
diameter and stand 90 feet high. They 
have a pre-heating and assidulating 
section, a fireless calcining section, 
and cooling section. The Schaffer 
kiln when full has the equivalent of 
376 tons of stone in the process of 
manufacture. The interior is of un- 
usual shape, and different from that 
of any other kiln. There is embodied 
in the interior construction of the kiln 
a unique flue arrangement which gives 
these kilns a high draft even though 
they carry an exceptional quantity of 
raw stone in the top. 

These kilns are equipped with 
specially designed stokers which are 
automatically operated by a clock, 
which gives an interval operation as- 
similating that of hand firing. These 

4 

The Storage and Packing Plant. 

sto 

sig 
tio! 
the 
con 
bal 
nac 
the 
flar 
lim 
hig 
tim 
giv 

hig’ 

to § 
for 
ma 
foun 
on 
thos 
ful 
tain 
that 
mur 
any 
trea 
the 
raw 
trea 
the 
tion 
This 
lime 
prod 
Wwooc 



PIT AND QUARRY 53 

stokers are fit into a specially de- 
signed furnace having certain propor- 
tions and relations to the interior of 
the kiln, and in such a way that all 
conditions are under control and easily 
balanced. The stokers and the fur- 
naces were the most difficult part of 
the kiln to develop so as to give proper 
flame for producing a soft burned 
lime in large quantities and with the 
highest efficiency, and at the same 
time obtain an operation that would 
give constant conditions without 
highly skilled operators. 
The natural tendency of a stoker is 

to give the reverse conditions desired 
for calcining lime, and after trying 
many different types of stokers, it was 
found necessary to develop a stoker 
on different principles entirely of 
those in common use before a success- 
ful automatic operation could be ob- 
tained. The result of this is a flame 
that can be controlled for the maxi- 
mum temperature it will produce at 
any given point, and a gradual heat 
treating condition from the eyes to 
the top of the kiln, which gives the 
raw stone an exceptionally gradual 
treatment in its course down through 
the kiln and a gradual cooling condi- 
tion from the eyes to the draw shears. 
This operation gives a higher quality 
lime using slack coal as fuel than that 
produced from the same rock with 
wood as fuel in their old operation. 

The stone is fed into these kilns 
through openings in the top, which 
have special doors for closing the 
tops of these kilns tight. The lime is 
drawn from the bottom of the kilns at 
intervals of three to four hours by 
means of a special shaped draw shear 
operated by air cylinders which are 
controlled by a valve located close to 
the inspection doors. The Schaffer 
kiln is known as the only successful 
slip kiln in existence, and when the 
shears are opened, the lime moveg 
evenly throughout the kiln, and the 
whole operation of drawing requires 
usually less than five minutes. 
A carefully conducted check on 

these kilns over a period of eleven 
days showed an average daily capac- 
ity of high calcium lime of 41 tons. 
They showed a fuel ratio on this same 
test of 6 pounds of lime to 1 pound 
of coal having a fuel value of 13,000 
B.T.U’s. The average core did not 
exceed 400 pounds per day. 

The lime from the kilns when draw- 
ing is discharged onto a floor that has 
movable sections, under which there 
is a specially designed hopper and 
double conveyor. The lime is sorted 
on this floor and the number 1 quality 
is dropped into the hopper over the 
one side of the conveyor and the num- 
ber 2 quality is fed into the other side. 
The lime as it comes from the kiln 
is sufficiently cool to be handled and 

a 

The Improved Automatic Stoker. 
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sorted immediately. This conveyor 
carries the lime to a Pennsylvania 
single roll crusher, which receives the 
lime from both sides of the double 
conveyor, keeping it separate, and dis- 
charges it into a specially designed 
double elevator. This elevator carries 
the two qualities of lime and dis- 
charges the lime onto a Schaffer 
screen, which separates the fine from 
the lump and discharges the fines otf 
each quality into separate compart- 
ments of the bunker, and the lump 
lime of each quality into their respec- 
tive compartments of the storage 
bunker. 

The oxide of quick lime storage 
bunker consists of eight compart- 
ments, with a total storage capacity 
of 2,500 tons. Under this storage 
bunker there is connected a Webster 
pan conveyor for carrying either 
grade of crushed lump lime out and 
delivering it into a Manierre box car 
loader. The railroad car rests on 
track scales at this point, and when 
the correct amount is loaded into the 
car, the scale beam makes contact 
with an electric bell which signals 
the operator that the correct amount 
is loaded in the car. By this ar- 
rangement a car of lime is loaded in 
30 to 40 minutes with one man. 

For placing crushed lump lime in 
barrels there are provided under the 
lime bunkers specially designed spouts 
with a gate arrangement, which per- 
mit filling a barrel in three seconds. 
These barrels rest on platform scales 
depressed in the floor and the scale 
beam is directly in front of the man 
filling the barrels so that the correct 
amount can readily be gauged in each 
barrel. When the barrels are filled, 
they are removed, headed, and nailed, 
ready to be loaded into cars. 

A special pan feeder is located di- 
rectly under the center of the crushed 
lump lime compartments with a gate 
arrangement which permits drawing 
and feeding an even amount of either 
grade of lump lime into a Pennsyl- 
vania hammer mill. The fine lime is 
likewise fed from the respective com- 
partments by the same feeder at dif- 
ferent periods into this hammer mill. 
The hammer mill reduces the lime to 
a fine state and discharges it into an 
elevator which carries it up and dis- 
charges it onto a Hummer screen 
equipped for separating the lime into 
three sizes, the oversize returning to 
the hammer mill, the fine size into 
one compartment, and a coarser size 
with the fines out into another con- 
partment. There are two compart- 

| 

View Taken During Construction of the Plant. 
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ments for the number 1 grade lime 
and two compartments for the num- 
ber 2 grade. 
Under these compartments there are 

located four Howe barrel packers 
which fill the barrels with either 
grade of finely divided lime, with the 
correct amount in each, after which 
they are headed, nailed, and loaded 
into cars. Under the center of these 
compartments there are located spe- 
cial Schaffer feeders, which are pro- 
vided with gates for drawing the lime 
from any of the four compartments 
and delivering it into an elevator that 
carries it up and puts it into box cars 
for shipping in bulk, or direct to a 
Schaffer super number 1 hydrator. 
The hydrator is equipped with a 

special automatic hopper which gov- 
erns the feed of the lime from the 
bunker to the Schaffer poidometer, 
which feeds the lime and water in 
correct proportion into the hydrator. 
This hydrator has a capacity of 15 to 
20 tons of hydrate lime per hour, at 

the same time giving the lime a scien- 
tific treatment in hydrating that de- 
velops the properties to a high degree. 
From the hydrator the lime is de- 
livered into two number 3 special 
Raymond air separating mills, which 
separate the impurities and deliver 
the lime into two storage tanks having 
a capacity of 250 tons each. 

Under each one of these storages 
there is a direct connected Bates valve 
bag packer, which automatically 
places the correct amount of hydrate 
lime into each bag at the rate of 80 
tons per hour. Directly under these 
bagging machines there is a grating 
and a Schaffer special spillage re- 
claiming system. The spillage from 
the bagging machine drops through 
the grating into air pipes, which carry 
the lime back up into the respective 
storage bunkers. The railroad siding 
is located alongside of the plant, 
which gives exceptionally convenient 
loading conditions for all of the dif- 
ferent products from the plant. 

The Water Tube Boiler Being Installed to Furnish Steam for the Lime Kiln. 
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Clock Which Controls the Automatic 
Stokers. 

Outside of the labor required for 
operating the quarry, there is one 
man required for hoisting and dump- 
ing the stone into the kilns. Another 
man is required for looking after the 
boiler, pumps, and air compressor, 
day and night shift. There are re- 
quired two men and a superintendent 
of operation for operating the four 
kilns each shift. Due to the close 
sorting of the number 1 grade lime, 
there are required two men per kiln, 
day shift, for sorting and feeding the 
lime into the double conveyor under 
the kilns. In the oxide or quick lime 
department one man is required part 
time to load crushed lump lime into 
cars. Two men are required for pack- 
ing crushed lump lime into barrels 
and two headers and nailers. Two 
men and two headers and nailers take 
care of the packing and shipping of 
the finely divided product. Three men 
truck and load the barreled lime into 
cars. One man — the hydrate 
department. The bagging department 
requires two men on bagging machines 
and two truckers and two loaders. 
One foreman is required for the oxide 
department and the hydrate depart- 
ment. One mechanic is required for 
looking after the machinery of all 
of the departments and oiling same. 
It requires the time of one man three 
hours for dumping cars on the coal 
storage tipple and operating the ma- 

chinery for delivering the coal up into 
the bunkers over the furnaces of the 
kilns. The balance of his time is 
occupied in cleaning up and placing 
cars for loading. 

The above number of men handle 
the production of four kilns producing 
160 tons of lime per day, or, in other 
words, a total of 30 to 35 men in- 
cluding the superintendent if they 
were all to be occupied regularly at 
the different operations, but as some 
of these operations will not be con- 
tinuous, the above amount of men is 
not used daily for the capacity of the 
four kilns, only during a peak in 
shipping. This plant operates with 
the lowest ratio of labor to tons ca- 
pacity due to the unique and auto- 
matic features of the plant through- 
out. 

Yellow Strand Golden Jubilee 
“The Yellow Strand,” house organ 

of the Broderick and Bascom Rope 
Company, is issued in especially at- 
tractive form for May in honor of 
the fiftieth anniversary of the con- 
cern’s birth. On the very first, page 
by way of introduction, the editor an- 
nounced the publication will break a 
precedent and neither moralize nor 
philosophize upon the firms achieve 
ments, dropping sage observations 
from the heights. 
“We have climed steadily up the 

Mountain of Progress for 50 years,” 
the editor says. “But we have not 
reached the pinnacle of achievement. 
Fifty years ago the Mountain of 
Progress was a mere hillock. Today 
it rises to a superb altitude. Tomor- 
row it will rear itself to still greater 
heights. To climb with industry 1s 
far more to our liking than to sit 
on the Pinnacle of Achievement and 
let the growing Mountain of Progress 
overwhelm us.” 

He then goes on to promise that he 
will tell the tale of fifty years and 
start at the beginning. The story of 
fifty years is both interesting and 
well told. 

Weigel to Handle Non-Metallics 
W. M. Weigel, mineral technologist, 

has been designated specialist for the 
division of Mineral Resources and Sta- 
tistics, Bureau of Mines, on the fol- 
lowing subjects: sand and gravel, 
silica, tale and soapstone, and the fer- 
tilizer materials p neat rock, pot- 
ash and nitrates. Mr. Weigel will 
write the separate chapters of “Min- 
eral Resources of the United States 
devoted to these materials. 

is deste tant 
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HE men held accountable for the 
economical production of lime 
from kilns are essentially, what 

has been termed “practical men.” They 
deal in facts not in theories. Volumes 
can be written on “how” to fire and 
operate kilns but very frequently there 
is a very wide gap between practice 
and theory. Some elemental factors 
governing combustion have been 
proved and, while of a theoretical 
nature, will, when understood, make 
clear the underlying principles con- 
trolling the burning of fuels. As coal 
is burned in most all types of kilns it 
only will be considered. 
Coal is analyzed either by what is 

termed the “proximate” or “ultimate” 
method. Analysis of the same coal 

eS —————<— le 

; under these two headings follows: 

t- ULTIMATE 

of ES och bun ik oe 79.86 
al OS ee 5.02 
4 EE iis aakcnn a ie 4,27 
> Nitrogen ............. 1.86 
. ae ca soled son g's 1.18 

wd DUG tddonbiecnanes 7.81 
re 
ms 100.00 

PROXIMATE 
i Fixed Carbon ........ 62.64 
not Volatile Matter ...... 29.55 
nt. Moisture ............ 2.90 
of Riba hal tia ea ds 7.81 

od 102.90 
ter When purchasing coal both of these 
is § analyses should be demanded as it is 
sit § impossible to appraise a coal without 

and @ the information they afford. The 
ress @ fusing point of the ash should also 

be known. The Ultimate analysis 
p he @ gives the percentage of the several 
and § elements of which the coal is com- 
y of § posed and is of value as from it the 
and § heat units per pound of dry coal can 

te caleulated by the following form- 
a: 

8 0 
gif 14600 C + 62,000 (H 7 + 4,000 S = 

Sta 9B. T. U.’s 
ie In this formula the letters C, H, O, 

ave, Band S represent the percentage of 
= Carbon, Hydrogen Oxygen and Sul- 
aa phur as given in the Ultimate anal- 
Min- ysis. The expression B. -T. U. is 
few | that quantity of heat required to 

talse One pound of water one degree 

First Principles of Combustion 
By Charles Longenecker 

fahrenheit. The heat content of coals 
is always expressed in B. T. U’s. 

Substituting the values given in the 
analysis is above formula 14,600 x 

0427 
-7986 + 62,000 (.0502 — —" 

4,000 < .0118 11,660 + 2,784 + 47 = 
14,491 B. T. U. per pound of coal. 

This result, while only an approxi- 
mation, serves as a check on that se- 
cured by the calorimeter, which in- 
strument is used as the standard. In 
the calorimeter the coal is actually 
burned and the heat liberated is meas- 
ured by the rise in temperature ex- 
pressed in degrees fahrenheit, of a 
known quantity of water. As the heat 
capacity of water is known it is a 
simple matter to calculate the heat 
set free. A thermometer records the 
rise in temperature. 
By the Proximate analysis it is pos- 

sible to ascertain the percentage of 
gases in the coal. This is expressed 
by the term “volatile matter” which 
as the name implies is that portion of 
the coal which volatilizes when it is 
heated. This “volatile matter” is 
made up of various gases, consisting 
of hydrogen and carbon and it is these 
elements which, when in large quanti- 
ties, give a free burning, or easily 
ignited, coal. 

The term “Fixed Carbon” repre- 
sents the amount of carbon remaining 
after the volatile matter has been 
driven off. Coke is practically all 
“fixed carbon” with the ash included. 
As is the case with coke the “fixed 
carbon” is more difficult to ignite than 
raw coal from which the gaseous ele- 
ments have not been driven off. 

The combustible elements in any 
fuel are the carbon, hydrogen and the 
sulphur. These elements unite with 
the oxygen of the air and burn to 
carbon dioxide (CO:), water (H:0) 
and sulphur dioxide (SO.). In some 
cases the carbon may only burn to 
carbon monoxide (CO) in which case 
less heat will be generated. The air, 
as mentioned above, supplies the oxy- 
gen but with this oxygen there is 3.35 
times as much nitrogen as oxygen. 
This nitrogen performs no_ useful 
service but must be heated to the tem- 
perature of the waste gases. The 
amount of heat generated by one 
pound of the elements mentioned above 
is: 
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Hydrogen 
Carbon to Dioxide .... 
Carbon to Monoxide .. 
Sulphur to Dioxide ... 

In burning coal the gases are driven 
off first and these, containing the hy- 
drocarbons, must meet sufficient oxy- 
gen to burn completely. The “fixed 
carbon” remaining can be burned on 
the grate bars with the assurance of 
being completely consumed if the 
proper attention is given. 

There are several fundamental 
equations which illustrate the process 
of combustion. These will be discussed 
with the idea of showing the bearing 
of theory on practice. 

Carbon burns to carbon dioxide ac- 
cording to the following equation 
C+0O,:=CO. Here one pound of 
carbons combined with 2% pounds of 
oxygen burns to 3% pounds of carbon 
dioxide. 

The oxygen must come from the 
air furnished. To secure one pound 
of oxygen 4.35 pounds of air must 
come in contact with the carbon and 
as 2% pounds of oxygen are needed 
to burn one pound of carbon the air 
required will be 2% X 4.35 or 11.60 
pounds. The result of this union of 
air and carbon is 3.67 pounds of car- 
bon dioxide plus the nitrogen which 
is mixed with the oxygen. With every 
pound of oxygen there is 3.35 pounds 
of nitrogen so that (2% X 3.35) 8.93 
pounds of this element passes through 
the kiln in addition to the carbon 
dioxide. The equation, therefore, 
shows that in burning one pound of 
carbon 11.60 pounds of air are neces- 
sary and there will result 12.60 pounds 
of waste gas composed of 3.67 pounds 
of carbon dioxide and 8.93 pounds of 
nitrogen. A practical application of 
these figures will help to make ap- 
parent their value. For this purpose 
the “Ultimate analysis” of the coal 
previously given will be used. This 
coal contained .7986 x 12.60 = 10.06 
pounds of waste gases. To find the 
actual amounts of air and waste gas 
add to these quantities the excess 
needed to secure proper combustion. 
If the excess air is, say 50 per cent, 
then that to be supplied by a fan 
would be 9.26 pounds plus 4.63 pounds 
or 13.89 pounds and the quantity of 
waste gas 10.06 pounds plus 5.03 
pounds or 15.09 pounds. 

Air must be supplied also to burn 
the hydrogen and sulphur but as these 
elements are present in such small 
uantities they may be neglected in 

the calculations. The coal contains 

.0427 pounds of oxygen per pound and 
this will satisfy to hyrodgen partially. 

Every pound of coal under con- 
sideration generates 14,491 B. T. U's, 
and a large portion of this heat goes 
into waste gases. It is: the heat in 
these gases that decomposes the lime- 
stone so that the smaller the quantity 
of air employed to burn the coal the 
less the resulting gases and the lighter 
their temperature. One cubic foot of 
air at 70 degrees F. weighs .0749 
pounds so that theoretically 124 cubic 
feet of air will have to be furnished 
and with 50 per cent excess this 
ried will be increased to 186 cubic 
eet. 
After passing through the kiln the 

waste gases leave the top at a varying 
temperature. Assume this tempera- 
ture to be 400 degrees F. In addition 
to the carbon dioxide and nitrogen 
from the fuel the limestone will con- 
tribute per pound of stone .44 pounds 
of carbon dioxide. For every pound 
of coal burned assume 2.50 pounds of 
stone decomposed. The carbon diox- 
ide from this stone would be 1.10 
pounds which added to the waste 
gases, from the coal at 50 per cent 
excess air gives a total of 16.19 
pounds. The heat in these gases at 
400 degrees F. will be 16.19 x 400 
degrees X .235 = 1,520 B. T. U. The 
figure .235 used in this formula is the 
specific heat of the gases per pound. 
The specific heat is the amount of 
heat required to raise one pound of 
the gas one degree fahrenheit. If this 
lost heat could be reclaimed the sav- 
ing would be very appreciable. Here 
again is shown the cumulative loss 
from excess air as every pound 0 
air carries away a quantity of heat 
hence the less the quantity of air the 
smaller the stack loss. 

With a coal containing say 30 per 
cent of volatile matter there will be 4 
large proportion of gaseous hydre 
carbons and it is these which are 
hard to burn. They ignite easily but 
as the carbon and hydrogen are gase- 
ous it is a difficult matter to get an 
intimate mixture with the oxygen 0 
the air. There have been thousands 
of patents designed to effect this mix 
ing but in hand firing it is not an easy 
matter. It is these volatile gases that 
produce smoke and the only way t 
prevent smoke is not to make it. Then 
too the gases distilled from the coal 
should not meet a cold surface 4 
such a surface will chill the gasé 
below the ignition temperature and 
they will not burn. 
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If the air is heated before it comes 
in contact with the coal it will bring 
with it some heat and cause better 
combustion. Moisture in the air, or 
wet coal, hinders combustion as this 
water must be heated. In the lime kiln 

“4 a useful purpose is served by the re- 
’ sulting steam but it does interfere 
2 with combustion. 

If the gases escaping from the kiln 
are analyzed it is possible to ascertain 
the progress of the reactions. The 
lime kiln differs from other furnaces 
in that the CO. from the stone mixes 
with the gases from the fuel and when 
an analysis is made it is impossible 
to judge the perfection of combustion 

he @ by the percentage content of the CO:. 
ng § A recording CO. meter would show 
ra- the variations of this gas and would 
ion | give comparative readings which 
en § would be of value. An analysis of the 
on- § gases from the fire box, if taken at 
nds | the exit, would serve as an indication 
ind @ of combustion conditions and this with 
of @ another analysis of the gases from the 

ox- § stack would give complete informa- 
10 @ tion regarding the kiln operation. 
iste In the rotary kiln burning producer 
ent — gas or powdered coal it is possible to 
5.19 B maintain very uniform conditions due 
; at # to mechanical feed of fuel and stone. 
bo The air supply also is most uniform. 

e 
the 
- New Williams Air Separator 

of A new air separator has been put 

this § on the market by the Williams Patent 

sav- § Crusher and Pulverizer Company 
Jere & called type “D.” The machine which 
loss § has been under development for some 
i of § time was designed by an engineer who 
heat @ has had a great deal of experience 
- the @ With fine grinding and air separation 
| work with practically all existing 
per types of machines and it is believed 
be a @ Ly the manufacturers that this sepa- 
ydro- §j ‘ator corrects many of the common 

are @ Weaknesses and has certain distinct 
» but advantages peculiar to its design. 
gase- § This machine which the manufac- 
st an Mf turers describe as a revolutionary de- 
on of @ Velopment can be used for lime, lime- 
sands § stone, gypsum, tale, dry chemicals or 
mix § @ny other material where the fines 
easy @ 2re to be extracted by air. Tests 
; that § have shown that it makes an extreme- 
ay to 'y clean separation leaving few fines 
Then § 0 the tailings and it can be adjusted 
, coal f° give a uniform fineness. The fine- 
ce asm less of the product is not affected 
gases cither by over or under feeding and 

» ania tte machine will handle reasonably 
damp material. 

Diatomaceous Earth as an 
Insulator 

Diatomaceous earth is one of the 
most efficient insulators known, and 
is supreme between the temperatures 
200 degrees F. and 2,000 degrees F., 
states the Bureau of Mines in Serial 
2718, recently issued. Although not 
quite so effective as some organic 
materials for low temperatures, it has 
the advantage of unchanging perma- 
nency, not being subject to decomposi- 
tion or decay, by moisture, time or 
other agencies that affect ordinary 
organic matter. The insulating effect 
is due to the large number of minute 
enclosed air cells. Air is one of the 
poorest conductors of heat known, so 
that when it is prevented from trans- 
ferring heat by convection it becomes 
an excellent insulator. To show the 
fine state of division of the air in 
diatomaceous earth it has been cal- 
culated that in one cubic inch there 
are 50,000,000 diatom valves, whose 
silicious content occupies only 20 per 
cent of the actual volume. Diatomace- 
ous earth will absorb as much as 80 
per cent of its own volume of water. 

Diatomaceous earth is marketed for 
insulation as classified loose powder, 
as aggregate, as crude lumps, sawed 
crude brick and blocks, kiln-burned 
bricks and tile, composition bricks and 
blocks, pipe covering, etc. At present 
the material is mined almost entirely 
by open-cut methods. It is taken out 
in huge blocks which may contain by 
weight, three times as much water as 
diatoms. If the material is to be 
sold as sawed brick or blocks, it is 
cut to the desired size, otherwise the 
large blocks are dried directly. The 
wet material is stacked in the open 
and after 40 to 50 days hot, dry sum- 
mer winds will reduce the moisture 
content to about 5 per cent. Artificial 
drying has been used to some extent. 
Some sawed crude material is sold as 
such, other sawed material is kiln 
burned, other dried blocks are disin- 
tegrated by specially designed ma- 
chinery, which pulverizes without 
breaking up the diatom valves. The 
powder is classified by elaborate pneu- 
matic systems and the graded product 
sacked for shipping. Waste material 
too fine for drying is used for the 
manufacture of composition brick, 
blocks, cements, etc. The different 
grades of finished product have an 
apparent density of from 8 to 30 
pounds per cubic foot, . 
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Distribution of Cement 
The following figures show shipments from Portland cement mills 

distributed among the States to which cement was shipped during February 

and March, 1925 and 1926. 

Portland cement shipped from mills into States, in February and March, 1925 
and 1926, in barrels 

ao 

California 
Colorado 
Connecticut 
Delaware 

Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Pennsylvania 
Porto Rico 
Rhode Island 
South Carolina 
South Dakota 

West Virginia 
Wisconsin 

9,181 
26,430 

ea, 
1926 

145,636 
26 

54,083 
72,929 
40,697 

80,066 
11,710 
52,720 

5,961,563 
Foreign Countries 58,437 

5,794,530 10,205,073 
7 

Total shipped from cement plants. .6,015,000 5,820,000 10,279,000 

Estimated clinker (unground cement) at the mills at end of each month, 1925 

and 1926, in barrels ‘ 

1925 1926 

DNS suk h +0 nne'e a0 - -7,987,000 
a Revised. 
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A Lime Business as a Woman Runs It 
By E. D. Roberts 

HAT the management of a lime made superintendent when Miss Roth 
T plant can be conducted success- stepped in and is ably assisting in 

fully by a woman has been dem- _ that capacity at present. 
onstrated by Miss Elfrieda Roth, One of Sheboygan’s principal in- 
secretary-treasurer and general man-_ dustries is the manufacture of enam- 
ager of the Sheboygan Lime Works’ eled ware. These enameling plants 
of Sheboygan, Wisconsin. This wom-_ use considerable lime and lime rock 
an, the daughter of Henry E. Roth, from the Sheboygan Lime Works in 
founder of the works, has not only their process. Not content with sup- 
cmon rg | carried out her father’s plying the local market only, ship- 
plans but has enlarged the operation ments are made to Chicago, St. 
and added a hydrating plant. Paul, Minneapolis and other larger 
Henry E. Roth started what is now’ centers where a name has been built 

the Sheboygan Lime Works with an up for “Sheboygan White Quick 

old time pot kiln and 9 acres of lime- Lime.” With the growing demand 
stone property in 1854. He always for hydrated lime and in order to ef- 
declared that there was enough lime fect economies in the operation of the 
in the property for his children and _ lime kilns, it was decided to install 
his children’s children. The quarry is a hydrating plant. The product is 
now down 100 feet in some places. sold under the name of Sheboygan 
The tract of land worked is on Pid- Hydrated Lime and is finding ready 
geon River two and a half miles from favor with users. 
the center of the city. Mr. Roth in- With the growth of the outside de- 
corporated his plant in 1885 and mand for their lime, it was realized 
erected two square continuous kilns. that the retail should be separated 
Two years later he died and the from the wholesale business and as a 

business was carried on by his wife consequence in 1920 the Roth Building 
and his brother Herman E. Roth un- and Supply Company was incorporated 
til 1900 when the latter died. Mrs. by the owners of the Sheboygan Lime 
Henriette E. Roth, widow of the Works. Miss Roth was active in the 
founder, carried on, assisted by T. E. organization of this company and de- 
Fleischer as general manager. In 1915, signed a building that was construct- 
Miss Elfrieda E. Roth assumed the’ ed in Sheboygan as a city office where 
duties of secretary-treasurer and gen- a permanent exposition of building 
eral manager. Mr. Fleischer was needs is kept. The aggressiveness of 

ee 

339,000 

RS < Me Hs en 

Kilns and Office of Sheboygan Lime Works, 
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Working Face of Quarry. 

Batch Hydrator and Operating Panel. 
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this organization in promoting the use 
of lime and lime products has resulted 
in a largely increased demand for 
lime and consequently has called for 
an increased production which will be 
met when the two new kilns now in- 
stalled are put in operation. 
During the 72 years that the quarry 

has been in operation, over 9 acres 
have been taken out to a depth aver- 
aging 75 feet with thousands of tons 
of lime rock in sight both laterally 
and below the present quarry floor. 
This limestone carries a high mag- 
nesium content, being very nearly 
dolomitic in structure. Like most of 
Wisconsin’s lime deposits it lies in 
nearly horizontal layers. 

Notwithstanding the large area 
opened up by the quarry, but very 
little trouble is experienced from wa- 
ter as shown by the fact that a Cam- 
eron centrifugal pump with a 4 inch 
discharge running from 6 to 8 hours 
per day keeps the perry dry. The 
4 inch centrifugal discharges into a 
concrete box well at the ordinary 
ground surface from which smaller 
pumps supply the plant’s water needs, 
the excess overflowing to the river. 
The drill holes for blasting the lime- 

stone are put down with Ingersoll- 
Rand jackhammers. These holes are 
shot with Hercules 40 per cent gela- 
tine dynamite. Cars are loaded by 
hand, allowing the development of 
several faces at once so that drillers 
and loaders will not interfere with 
each other. First the rock suitable 
for burning is loaded by hand into 
home made cars after which the re- 
jected rock is loaded into side dump 
Watts mining cars for transportation 
to the crusher house. 
Horses pull the cars to a central 

point at the foot of the inclines. There 
are two inclines, one to the kilns and 
one to the crusher house. Each in- 
cline is equipped with automatic 
switches so that descending cars will 
take the empty track coming down. 
A friction holes operated by a 

Wagner 30 h.p. motor pulls the lime 
kiln cars up the incline and along a 
track over the tops of the kilns to the 
point where it is desired to dump the 
load. A man releases a trip and the 
charge is center dumped into the top 
of the kiln. A slope to the track 
causes the car to return to the bot- 
tom of the incline by gravity assisted 
by the brake on the friction hoist. 
There are six kilns in all, the two 

stone kilns which were placed in op- 
fration in 1885, two 7x7x40 steel 

kilns, now in service for a little more 
than twenty years, and the two new 
kilns of the same size which have 
just been completed and which will 
be placed in operation as soon as a 
shed can be placed over them. The 
steel kilns are lined with fire brick 
with an 18 inch layer of cinders be- 
tween the shell and the brick for in- 
sulation purposes. The fire brick and 
blocks were furnished by A. P. Green 
Company. After twenty years of 
constant use, these steel kilns are 
unwarped and without any pulled 
rivets. This attests the value of cin- 
der insulation between the fire bricks 
and outer shell. The two new kilns 
were fabricated and erected by the 
Manitowoc Engineering Works. 

The lime is burned by a wood fire. 
The fuel is unloaded from cars, wag- 
ons or trucks directly onto the firing 
floor at the furnace doors. Three 
men each shift fire the kilns, draw, 
and load the lime for shipment. 

All lime is sold in bulk. This re- 
quires that it be cooled after drawing 
before loading into the cars for ship- 
ment to outside points or onto trucks 
for local delivery. The new kilns are 
equipped with special barrows so that 
the lime may cool in them after draw- 
ing, thus saving one handling. 

The local lime trade demands lump 
lime of a size that can be handled 
with a fork. This has been the cause 
of an accumulation of dust that has 
previously been sold to the farmers 
for fertilizer at a low price. Profits 
are now increased by hydrating the 
fines in the new plant. Another seri- 
ous condition which had to be met in 
the past was the fluctuating demand 
for the product. This at times caused 
the outside storage of the burned lime 
and consequent loss through air slak- 
ing and damage by storms. This 
market fluctuation will not bother 
them in the future as the material 
will be stored in the large air tight 
storage tanks in the hydrating plant 
or hydrated and stored in air tight 
bags. 

A Sturtevant number 2 pulverizer 
has been set in the floor of the draw- 
ing room into which the lime is 
dumped. This machine reduces the 
lime to % inch or smaller. This dis- 
charge from the pulverizer falls di- 
rectly into the boot of a Jeffrey steel 
cased elevator which carries the lime 
to a Jeffrey screw conveyor that car- 
ries the material over railroad tracks 
into the hydrating house and dis- 
charges it into the top of a large air 
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Winter Scene at Plant. 
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tight storage tank. This tank is 12 
feet in diameter with a capacity for 
50 tons. . 
The lime is drawn from this storage 

bin by a 9 inch Jeffrey screw conveyor 

placed in the bottom of the bin. The 
screw conveyor discharges into an- 

other Jeffrey steel cased bucket ele- 
vator which lifts the lime to the top 
of the building and discharges it into 
a chute leading into a 10 ton bin over 
the hydrator. From the hydrator, the 
operator draws it off into a Fair- 
banks-Morse one ton weighing hopper 
from which it is discharged directly 
into the hydrator. 
Water for hydration is furnished by 

a Fairbanks-Morse centrifugal pump 
located at the concrete well. This 
pump has an automatic priming de- 
vice as well as automatic start and 
stop to keep a certain amount of wa- 
ter in the supply tank located in the 
top of the hydrating building. The 
ag amount of water for each 
atch is drawn from the tank by a 

valve convenient to the operator. 
The hydrator being used is a Clyde, 

manufactured and installed by the 
patentee H. Miscampbell of Duluth, 
Minnesota. A feeder placed in the 
bottom of the une delivers a steady 
flow of lime to the cooler below. -A 
short screw conveyor draws the cooled 
hydrated product from the Clyde 
cooler and discharges it into a Ray- 
mond mill for fine grinding. A num- 
ber 11 special Raymond exhauster 
draws off the finely powdered ma- 
terial from the Raymond mill and car- 
res it up into the separator on the 
floor above the mill. The discharge 
from the separator goes directly into 
the bin feeding the Bates Valve 
packer. The vent in the return pipe 
from the separator is led into a large 
dust collector which collects the finest 
dust and discharges it by gravity, 
when desired, into the bin over the 
Bates packer. 
A four valve Bates Valve packer 

packs the hydrated lime to 50 and 100 
pound paper sacks furnished by the 
Bates Valve Bag Company. The filled 
sacks from the packer are loaded di- 
tectly onto 4 wheel trucks and trucked 
directly into the car or to storage 
space in the building. 
Everything is arranged so that the 

capacity of the hydrating plant can 
e raised from 4 to 8 tons per hour 
by the installation of another number 
3 Clyde hydrator. Power for the op- 
tration of all machinery is furnished 
by Westinghouse motors through 

Link-Belt silent chain drives with the 
exception of the Raymond number 11 
special exhauster which is directly 
connected. The starters for all of the 
motors are located conveniently to 
the hydrator. Outside of trucking 
away the sacked product, but two 
men are required to operate the plant. 

The building itself is of strictly 
fireproof construction. The structural 
steel frame was fabricated and erect- 
ed by the Manitowoc Engineering 
Works. Armco corrugated galvan- 
ized iron covers the room and sides 
of the building. Fenestra steel sash 
hold the large amount of glass in 
place giving a very light cheerful 
place in which to work. 

Rock that is not suitable for burn- 
ing is hauled up the incline into the 
crusher house by a friction hoist op- 
erated by a 30 h.p. Wagner motor. 
The rock is side dumped from the cars 
directly into a Gates number 6 gyra- 
tory crusher set to crush to 2 inches 
in size. This crusher is operated by 
a 75 h.p. Wagner motor. Discharged 
from the Gates crusher the rock falis 
into an 8x18 inch continuous bucket 
elevator which lifts the material and 
discharges it into a 24 foot Allis 
Chalmers rotary screen which sepa- 
rates the crushed rock into merchant- 
able sizes—namely 2 to 1% inch, % 
to % inch, chips and dust. All the 
different sizes are chuted directly into 
their respective bins below the screen 
with the exception of the rejects which 
are chuted into a Sturtevant number 
4 reduction crusher located alongside 
the Gates gyratory crusher. This al- 
lows the discharge from the Sturte- 
vant to fall directly onto the bucket 
elevator mentioned above. 

The chutes from the rotary screen 
have valves that allow the material to 
be switched onto either a 20 or a 22 
inch conveyor belt that will carry the 
crushed rock out onto the yard stor- 
age pile in case it is found that ground 
storage is desirable. Slide gates in 
the bottoms of the bins allow the rock 
to be drawn directly into trucks wait- 
ing below, while reclamation from 
storage is done with an Orton and 
Steinbrenner caterpillar locomotive 
crane and a one yard clam shell bucket 
or by a Wagner electric loader. 

Local distribution is effected by two 
large Mack trucks, four Federal 
trucks and several Ford trucks. All 
of the large trucks are a with 
Heil hydraulic hoists and Heil dump 
bodies. Each truck in leaving the 
plant passes over a Fairbanks plat- 
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form scale, the load is weighed and a 
ticket handed to the driver for delivery 
to the purchaser who must also sign 
a receipt for the delivery of the load. 

Other equipment of this plant com- 
prises a complete set of boilers and 
steam engines used for furnishing 
power to operate the plant before 
electricity was available, a small 
Cameron centrifugal pump for fire 
gonternen purposes, and an Ingersoll- 
and compressor, operated by a 40 

h.p. Wagner motor. 

The original electricity furnished 
the plant was at 220 volts on two 
phase. With the increased consump- 
tion of electricity due to the installa- 
tion of the hydrating plant, the elec- 
tric company has constructed a three 
phase circuit to the plant and is in- 
stalling transformers there so that 
hence forth they will use 220 volt 
three phase instead of 220 volt two 
phase current. 
The officers of the Sheboygan Lime 

Works are: Henriette E. Roth, presi- 
dent; Louis Kanitz, vice-president; 
Elfrieda E. Roth, secretary-treasurer 
and general manager; and T. E. 
Fleischer, superintendent. The address 
of the company and all officers is 
Sheboygan, Wisconsin, with the ex- 
ception of Mr. Kanitz who lives at 
Muskegon, Michigan. 

Consumers Sand Company,—Dela- 
ware. Una Lee Roberts, service 
agent, Oklahoma City, Okla. 

Gruendler Equipment 

The Gruendler line of rock and 
gravel crushing equipment is fully 
presented in a handsome and informa- 
tive catalog recently issued by the 
manufacturer. The company manu 
factures both jaw and swing han- 
mer crushers. A tensile strength of 
100,000 pounds to the square inch is 
claimed for the Gruendler Superior 
all steel jaw crusher. It is designed 
on the Blake type with the principle 
of a rail splitter. It is claimed that 
this machine defies tests by foreign 
material such as tramp iron drill bits 
or broken sledge hammers. 

The Gruendler heavy duty hammer 
crusher will reduce large rocks to 1% 
inch or finer in one operation, thus 
saving the cost of secondary crushers. 
The firm also manufactures a self- 
contained portable jaw crushing out- 
fit suitable for road work. Compli- 
mentary to this unit is the Gruendler 
portable washing screening and stor- 
age plant for sand and gravel. A 
combination of the two units is also 
offered. 

A full line of permanent screens 
for both stone and gravel of both re- 
volving and shaking type is also man- 
ufactured. For solving the conveying 
problem the company offers its quarry 
cars, hoists, bucket elevators, belt con- 
veyors, bin gates and trollies. Air 
compressors and jack hammer drills 
complete the line. 

Hydrating Plant; Note Overhead Bridge. 
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All-Around Ability 
Makes a HAISS Loader 

Your Best Buy 
When you invest in a Loader it’s worth while to buy the 
HAISS Creeper and have a machine that has more than stock- 

pile loading ability. Its much greater all-around usefulness 

makes the price difference a small item. You get it back many 
times over in extra work. 

T. W. Gatch & Son in Baltimore have dug roads, gotten out 
bank gravel, loaded scarified macadam, dug and loaded piles of 

stone dust, handled crushed stone at quarry, and probably 
many other jobs—all with their HAISS Creeper Loader. Be- 
cause it will do so many jobs well, it always has a job. If you 
are interested ask us to send you Catalog 523—it is full of 
suggestions. 

You can identify a » 
Haiss Loader by the (4 The slow-speed crowd- 
patented feeding pro- ing drive (patented) is 
pellers. an exclusive feature. 

Truck and- Clam H | 
We. on Loaders aw EE a : } -Buckets- | 
Portable Belt } Matl i 

Conveyors } 142nd St. and Rider Ave., New York, N.Y. | Equipment. | 
Representatives Throughout the World. ™ ae 

__Cable Address ‘‘Coalhoist’” New York—‘‘Western Union 

5 Letter Edition’’ Code. 
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Q new features that mean greater production— 
lower operation costs and less waste metal— 

Choice of Bronze or Babbitt Bearings. 
Springs juarantee against breakage from non-crush- 

able material. 

One-piece hood liners and se}ment sides proportioned 
for minimum waste of metal. 

Adjustment Shims for takin} up wear and changing 
size of product. 

Inner and Outer Discs interchangeable. Less waste. 

Reversible bottom. 
Manganese Feed Spout renewable end. 
Renewable angle wearing ring. 
Spring oil wipers—no oil leakage. eerewn a 8 Ne 

Every new feature shown can be installed on any style disc 

crusher now in use—write for free engineering consultation 

SYMONS BROTHE 
ORE, ROCK AND GRAVEL 

a ae 
1462 STANLEY AVENUE 

HOLLYWOOD 
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One of the Three Plymouths Owned by the Kelly Island 

The Plymouth is both Pioneer and Paramount. Made 
gauge. Write for literature. 

THE FATE-ROOT-HEATH CO. 
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e JEarners in the Lime Industry 

Lime production by modern 

methods demands rapid, eco- 
nomical haulage. Profits are 

made by handling the most 

material, in the least time, for 

the least money. 

That’s why Plymouth Gasoline 

Locomotives are profit earners. 

They pick up big loads—and 

hurry. 

They cost less for fuel, less to 

operate and less to maintain. 

They are always ready, no coal 

or water to haul, no “stand by” 

expense. 

Plymouth Gasoline Locomo- 

tives are cutting haulage costs 

from 33% to 50 per cent. 

Co., Cleveland, Ohio Write for Catalog and Perfor- 
f ; mance Bulletins “C” and “F”. 

m sizes and in any track 

comotive Works) PLYMOUTH, OHIO 

OUTH 
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S-A Live Roll 
Grizzly PATENTED 

Really non-clogging. The spool shafts with the 
positive graduated speeds eliminate any chance 
of clogging the openings. The constant agitation 
of the material through the wavy motion im- 

parted by the 
rotating spools 

the 
/ separating ac-§ 

tion. | 
There are “Eleven 

” 

Each spool shaft is in. Features” of out- 
dividualty driven by a Standing importance 
ora en a tac which are. contained Cast side  skirtboards 

in Bulletin 149-G. confine the material and 
liminate spillage. 

Send your request for a copy. eliminate spillage 

Stephens-Adamson Mfg. Co. 
AURORA, ILLINOIS 

S-A ENGINEERS DESIGN, MANUFACTURE AND INSTALL—A Complete Service 
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Announcing the 

Williams “‘D” Air Separator 
Cleaner Separation—less fines in the tailings. 
Can be used with any Mill or Pulverizer from 
which material will flow or can be elevated. 

Perfected by an engineer who has had years of ex- 
perience with all present day separators. Corrects 
many weaknesses of existing types and embodies a 
number of additional advantages. Can be used on 
lime, limestone, gypsum, talc, dry chemicals or any 
other material whose fines can be extracted by air. 
Absolutely most revolutionary development made in 
recent years in air separation. Write us describing 
your material and capacity required. 

Williams Patent Crusher & Pulverizer Co. 
802 St. Louis Ave., St. Louis, Mo. 

Chicago New York San Francisco 

37 W. Van Buren St. 15 Park Row 415 5th Street 
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You Buy POWER 
—not Just a Motor 

Year after year Wisconsin has con- 
centrated upon one type—in order to 
give. you more- POWER for your 
money. The efficient overhead-valve 
principle, consistently refined and de- 
veloped .by Wisconsin engineers, 
yields, invariably, “More Power per 
Cubic Inch” of piston displacement 
than any other type of motor. 

In addition, Wisconsin motors have a 
long service life that keeps main- 
tenance costs far below ordinary 
motors. For cranes, excavators, mix- 
ers, hoists and similar big units, Wis- 
consin offers the lowest-cost POWER 
you can buy. Let us prove that! 

Wisconsin Motors are built in a full 
line of Fours and Sixes with a power 
range from 20 to 120 H.P., including 

models housed as industrial units. 

WISCONSIN MOTOR MFG. CO. 
MILWAUKEE, WISCONSIN 
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Calcium Arsenate 
A Product for Manufacturers of Hydrated Lime 

By John F. Blyth 

Industrial Research Chemist 

product for manufacturers of hy- 
drated lime, not only because it 

offers an outlet for large quantities 
of lime, but also because it can be 
manufactured, by means of the re- 
cently patented Ellis and Stewart 
Process*, in modern lime hydrating 

C ‘product ARSENATE is a logical 

machinery (either batch or contin- - 
uous) with little or no changes or 
additions to the equipment. While 
chemically, other considerations 
intrude, the only way, from the stand- 
point of the lime hydrate manufac- 
turer, in which calcium arsenate 
manufacture differs from lime hydra- 
tion is that a solution of arsenic acid 
is used in place of water. 
The calcium arsenate dust-poison 

method for control of the boll weevil 
on cotton was developed mainly by 
the United States Bureau of. Ento- 
mology, chiefly by B. R. Coad and 
his associates at the Delta Labora- 
tory, Tallulah, La. ; 
Probably more than 95 per cent of 

the calcium arsenate is used on cot- 
ton, although its use against chewing 
insects on truck crops is rapidly in- 
creasing. The use of airplaines for 
applying the dust will undoubtedly 
increase its range of utility. For ex- 
ample, calcium arsenate airplane dust- 
ing has recently been proposed for 
use against mosquitoes in wide areas 
of swamp lands and against chinch 
bugs on the Western prairies where, 
because of building, etc., it is not 
practical to burn off the brush. 

The consumption of calcium arse- 
nate, like all agricultural insecticides, 
depends on. the weather, rainfall, 
amount of insect infestation, etc., and 
therefore varies considerably. The 
consumption in 1923 has been esti- 
mated at 15,000 to 17,000 tons. A 
report of the standing committee on 
arsenic issued at the end of 1923 sug- 
gested that the consumption during 
1924 would probably be doubled, but 
unusually dry weather conditions and 
comparatively light insect infestation 
resulted in an over-production of 
Probably 10,000 tons. This over-pro- 

*Process is covered by U. S. Patents Nos. 
1,447,202 and 1,447,988; Application No. 628,- 
110 (March 5, 1928) and other applications. 

duction caused a sharp decline in 
prices at the end of that season, but 
nevertheless in 1925 the manufactur- 
ers of calcium arsenate again pro- 
duced much more material than the 
market required. Each manufacturer 
apparently figuring that all his com- 
petitors would be discouraged, and 
that a shortage with consequent high 
prices would result at the end of the 
1925 season. Various market reports 
and magazine articles encouraged 
them in this belief. The result is 
that the market is still unsettled, al- 
though there is a profit in the manu- 
facture at the present time owing to 
the low price at which “white arse- 
nic” is selling. The “dry process” 
would, of course, show a still larger 
profit, as its production cost should 
always be at least one cent per pound 
below the “wet processes” now in use. 

Commercial calcium arsenate, con- 
forming to the government specifica- 
tions, contains approximately 71 per 
cent of tri-calcium-arsenate and 29 
per cent of hydrated lime and other 
inert ingredients. Expressed in 
terms of molecules, for every molecule 
of tri-calcium-arsenate there are ap- 
proximately 2.2 molecules of excess 
hydrated lime. 

Incidentally, the government speci- 
fications for calcium arsenate call for 
a total arsenic content exceeding 40 
per cent arsenic pentoxide, a water 
soluble arsenic pentoxide content of 
less than three-quarters of one per 
cent, and a density of 80 to 100 cubic 
inches per pound when tested in the 
Coad apparatus. Material testing 80 
to 100 cubic inches to the pound in 
this apparatus will measure about 60 
to 65 cubic inches as ordinarily pack- 
aged. Calcium arsenate is applied 
to cotton plants in the form of a dry 
dust cloud, at the rate of about five to 
seven pounds per acre per applica- 
tion. Three to five applications per 
season is customary. 

The materials used in the so-called 
“dry process” manufacture of calcium 
arsenate are quicklime and arsenic 
acid solution. It might be well to note 
at this point that some confusion has 
resulted from the promiscuous use of 
the word “arsenic.” 
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“Arsenic,” or white Arsenic 
(As,0;), which should properly be 
called arsenic tri-oxide, is a white 
powder and is the most common com- 
mercial form of arsenic. Arsenic acid, 
or arsenic pentoxide (As,0s), on the 
other hand appears in commerce in 
the form of a concentrated water so- 
lution containing 75 per cent arsenic 
acid (which is equivalent to 60 per 
cent arsenic pentoxide). This solu- 
tion resembles sulphuric acid or “oil 
of vitriol,” and is the compound used 
in making calcium arsenate. It may 
be purchased in glass carboys or or- 
dinary steel tank cars. Its manufac- 
ture from “white arsenic” is a 
comparatively simple matter. 

In making calcium arsenate by the 
wet process, approximately equal 
weights of hydrated lime and 75 per 
cent arsenic acid solution are used 
with a large volume of water. This 
process requires heating and agita- 
tion for a considerable time, and nec- 
essitates the evaporation or elimina- 
tion of 80 per cent or more of water. 
For this reason the wet process re- 
quires between tliree-quarters and one 
ton of coal for every ton of calcium 
arsenate produced. 

Now, however, through the investi- 
gations of Carleton Ellis of the Ellis 
Laboratories, Montclair, New Jersey, 
and Prof. V. T. Stewart of the New- 
ark Technical School, a process of 
making calcium arsenate by the dry 
slaking of lime in the presence of ar- 
senic acid has been developed and pat- 
ented. This new and cheaper method 
appears to have great possibilities as 
a means of preparing this very valu- 
able substance. Mr. Ellis has been a 
pioneer in the development of the 
continuous hydration of lime. Over 
20 years ago, he invented and ob- 
tained — on the hydration of 
lime, of which he later disposed to 
the Kritzer Company. 
By means of this new patented dry 

process it is possible for any pouenese 
of high ge high calcium, hydrated 
lime, who has modern hydrating 
equipment, to produce calcium arse- 
nate with only very minor additions 
to his machinery. The essential dif- 
ference being that instead of using 
water for slaking, a Solution of arse- 
nic acid is substituted. A dry product 
is obtained directly from the hydrator 
and requires only disintegration in a 
Raymond mill (or similar apparatus) 
before ns packaged and marketed. 
To anyone familiar with the laborious 
and expensive operations of the wet 

processes now employed to obtain the 
same result, the improvement in hand 
will be obvious. 

The writer, who has had consider- 
able experience in the manufacture of 
calcium arsenate, and who has super- 
vised the manufacture of about 5,000 
tons by the wet process, has made an 
extensive laboratory investigation of 
this new and cheaper process and has 
become a thorough believer in it. 

A preliminary small commercial run 
of calcium arsenate by the dry pro- 
cess was made about a year ago. The 
tests were made in a Schaefer contin- 
uous hydrator at the plant of E. Dil- 
lon’s Sons, Indian Rock, Virginia, and 
were financed by L. P. Dillon and 
James A. McNamara. The results 
were very promising from a chemical 
point of view, as we produced a prod- 
uct having the required arsenic con- 
tent and being considerably superior 
to the government standard on water 
soluble arsenic content. 

The prelimina experiment was 
made at a time when the calcium ar- 
senate market was rather unsettled 
and when it was therefore inadvisable 
to tie up any large amount of capital 
in the finished product. The amount 
of arsenic acid supplied was only suf- 
ficient for a total of two runs of one 
hour each, even though the poidome- 
ter was operated at its minimum of 
about four pounds of lime per foot of 
belt. 

Owing to trouble at the quarries, 
the company was unable to supply 
their usual high-grade high calcium 
quick lime and we operated on their 
ordinary crushed run of kiln product 
(for agricultural hydrate), which con- 
tained a large amount of material up 
to one inch in size and which con- 
tained a comparatively large percent- 
age of core. 

We started off using this coarse 
material and controlling the excess 
water by hand. The strong arsenic 
acid solution being added by means of 
calibrated pump on the poidome- 
ter. Under these conditions a large 
amount of gritty material was 
thrown out as tailings by the Ray- 
mond mill. The operator of the 
Schaefer hydrator claimed this was 
due to an insufficient amount of 
water. The amount of water was 
therefore increased, with the result 
that we obtained a product contain- 
ing 12 per cent of free moisture. Sub- 
sequent examination indicated that 
the gritty tailing was due to the fact 
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that the quick lime was not ground 
fine enough before hydration. 
The following day the second run 

was made using a much finer quick 
lime. However, at the start of the 
second run the hydrator still con- 
tained about one ton of damp material 
from the preceding run. The product 
obtained from the second run was 
much better, in that the free moisture 
content was cut down to 3 per cent, 
and no trouble was experienced with 
gritty tailings. The supply of arsenic 
acid became exhausted at this point 
and no further commercial tests have 
been run. 
A subsequent examination of the 

three types of lime available at the 
Dillon quarries indicated that we had 
not used the type best suited for cal- 
cium arsenate manufacture. As for 
this purpose a quick lime yielding a 
“fat” or fluffy hydrate is desirable. 
We also found that when the hydrator 
was installed only one-half of the 
agitating plows were put in. An addi- 
tional run using a better grade of 
quick lime, ground very fine, would 
no doubt yield a much fluffier calcium 
arsenate. The amount of excess wa- 
ter must also be more accurately con- 
trolled. In the continuous process the 
addition of this water should prefer- 
ably be regulated by an additional 
pump synchronized with the pump on 
the poidometer. In this way the 
amount of water could be varied in- 
dependently from the arsenic acid. 
The purpose of this additional water 
is to absorb the heat of the reaction 
and to hydrate the excess lime pres- 
ent. The batch process of hydration 
would, of course, greatly simplify the 
weighing and measuring problem, al- 
though the continuous hydration ma- 
chinery worked very satisfactorily as 
regards maintaining accurate chem- 
ical percentages of arsenic in the fin- 
ished product. Thus these tests, 
although not carried through com- 
pletely in all respects, due to the un- 
favorable conditions stated, which by 
the way were due to no fault of the 
dry process, nevertheless were suffi- 
cient to indicate clearly to me that 
the Ellis and Stewart method had 
much to commend it. 

In order to produce one hundred 
Pounds of commercial calcium ar- 
senate conforming to the government 
requirements, about 51.9 pounds of 
quick lime and 67.5 pounds of 75 per 
cent arsenic acid would be required. 
It would also be necessary to add 
about 25 pounds of water to absorb 
the heat of the reaction. 

There appears to be a difference in 
the physical properties of the prod- 
ucts obtained by the wet and dry 
processes. The wet processes ma- 
terial appears to be in the form of 
plates or leaflets, and the dry process 
material appears to be in the form 
of spheres. The dry process material 
is more finely divided, and should 
therefore cover better and adhere to 
the foliage better than the wet process 
material. Furthermore, since the dry 
rocess material contains appreciably 
ess water soluble arsenic than the 
product obtained by the wet process, 
the dry process material should have 
considerable less harmful action to 
the foliage of the plant. It is also 
thought probable that dry process 
calcium arsenate will be found to de- 
nee much more uniformly, both 
on the foliage and inside the stomach 
of the insects. By the dry ane it 
is possible to produce a product much 
stronger in total combined arsenic 
than can be done by the wet methods 
now in use. A product approximating 
Paris Green in total arsenic is readily 
prepared at less than half the cost of 
Paris Green. 

Regarding the sale and distribution, 
probably more than 95 per cent of the 
calcium arsenate sold by the manu- 
facturers is shipped in 100 and 200 
pound packages, greater preference 
being shown for the 100 pound steel 
drums. Carload lots are of 30,000 
pounds net. The active selling season 
opens about November 15th, with 
prices being offered for spot and fu- 
ture shipments, and extends up to 
about August Ist. 

Calcium arsenate is sold principally 
through a number of large well 
known brokers and dealers in the con- 
suming districts. The brokers sell it 
entirely on a commission basis to 
dealers and consumers. It is custom- 
ary to have a salesman visit these 
brokers in order to accelerate sales 
and appoint new connections, as well 
as to superintend their districts. With 
some manufacturers their salesmen 
operate on straight salary, while oth- 
ers work on a percentage basis. There 
are, however, several very large deal- 
ers as well as state departments who 
purchase large quantities of calcium 
arsenate and who maintain their own 
selling organizations. 

It is probably well to mention at 
this point that the trade has accus- 
tomed itself to sight draft terms and 
it is not necessary to offer terms to 
sell good material. A few manufac- 
turers whose product is not considered 
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the best, do offer terms as an induce- 
ment, but such competition is really 
not to be considered. 

It is customary in the trade that 
when material is sold during the win- 
ter for spring delivery, that the manu- 
facturer will guarantee his price 
against decline. Some manufacturers, 
whose products do not enjoy the best 
reputations, have gone so far as to 
guarantee their product against the 
decline of any manufacturers prices 
and in some cases, with disastrous re- 
sults. The more reputable manufac- 
turers, however, guarantee against 
decline on their own prices only and 
several of them insist upon a deposit 
with the order before giving this 
guarantee. However, when such a de- 
posit is placed, an inducement of a 
discount is usually offered. 

In figuring the net proceeds to the 
manufacturer the following items 
must be considered: 

Freight 
Discounts 
Commission to Broker (usually 3% 

per cent) 
Commission to Salesman (usually 

2% to 3% per cent) 
Direct sales expenses 
Indirect sales expenses. 
In my experience I have found that 

exclusive of freight and discounts, 
other sales expense items will average 
between 9 per cent and 10 per cent 
of the selling price. These figures 
will only apply when fair quantities 
of material are considered. (Approx- 
imately 3,000 tons yearly.) 
‘The principal market for calcium 

arsenate comprises the cotton grow- 
ing states of the South and South- 
west. They include the following: 
North Carolina (southern part), South 
Carolina, Georgia, Alabama, Missis- 
sippi, Louisiana, Tennessee, Arkansas, 
Texas, and parts of Oklahoma and 
Missouri. 

Dean-Hill Pumps 
Two new catalogs have just been 

issued by the manufactures of Dean- 
Hill pumps. One deals with the com- 
pany’s horizontal single suction cen- 
trifugal pumps and the other with its 
reciprocating deep well pump heads. 
Both contain much interesting infor- 
mation for the pump user, including 
clear diagrams and useful tabular 
matter. 

The catalog of horizontal single 
suction centrifugals is known as bul- 
letin 208. The casing of this type of 
pump is made of hard close grained 

cast iron, cast in half and split verti- 
cally to give ready access to the in- 
terior for inspection. The suction 
opening in horizontal, central to the 
shaft. The discharge opening in the 
standard construction is below the 
center of the pump pointing horizon- 
tally. However the volute body may 
be swung to any desired angular po- 
sition. The impeller is made of cast 
iron but can be furnished of bronze 
composition. The shaft is of ample 
size and thickness to insure stiffness 
and transmit the required horse 
power. 

Bulletin 1501 is devoted to the deep 
well pumping heads. These have been 
on the market for more than thirty 
years. Their outstanding features are 
the simplicity of design and rugged 
construction. They are applicable to 
operating either single or double act- 
ing cylinders. 

The plunger is securely fitted to the 
cross head and held by a nut. It can 
be disconnected without twisting the 
plunger or the rods in the well. Con- 
nection can be furnished to give dis- 
charge either above or below the base. 

Material Firm Changes Name 
The United Fuel and Supply Com- 

pany of Detroit, Michigan, one of the 
largest building supply companies in 
the country and operators of modern 
sand and gravel pits at Oxford, New 
Hudson, and Utica, Michigan, has 
changed its corporate name to the 
C. N. Ray Corporation. 

The work of the corporation will be 
carried on through four subsidiary 
companies, the Ray Sand and Gravel 
Company, the Ray Fuel Company, the 
Ray Land Company and the National 
Services, Inc. The activities of the 
first two concerns is obvious from 
their titles, the Ray Land Company 
will deal in real estate, mortgages, 
rentals, appraisals, etc., and the Na- 
tional Services, Inc., will furnish serv- 
ice active and advisory, in connertion 
with all types of established insur- 
ance, will furnish data as to industrial 
situations, make researches and give 
advisory service in matters before 
various federal and state departments. 
The parent company will carry on 
the wholesale work of the organiza- 
tion. 

The officers of the new corporation 
are the same as the old: C. N. Ray, 
president; George F. Barr, vice-pres! 
dent and treasurer; Charles H. Ray, 
secretary; James F, Donnellon, as- 
sistant secretary. 
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Simplicity in Lime Manufacture 
By George Ransom 

IMESTONE deposits at West 
Stockbridge, assachusetts, in 
the heart of the Berkshire hills 

lime industry, are of two varieties hard 
and soft and the Tobey Lime Company 
utilizes both in the manufacture of 
its product. Both are high calcium 
stone but by their characteristics are 
so different that they must be cal- 
cined by different methods. 
The hard stone is burned in wood 

fred shaft kilns but the soft stone 
crumbles so badly in the process of 
calcining that it is difficult to burn it 
in stack kilns. To meet this condi- 
tion the company has installed a 7 by 
120 foot Vulcan rotary kiln. 
The two varieties of stone are taken 

from different quarry faces, one of 
which is a considerable distance from 
the plant. 

Stone from the nearby quarry is 
hauled by two Brookfield gasoline loco- 
motives in home-made cars. From the 
other it is being temporarily trans- 
ported by horse drawn trucks for 
which motor trucks will soon be sub- 
stituted. 
The rotary kiln is interesting be- 

cause it is new and has associated 
with it the most up-to-date labor sav- 
ing equipment, and when the quarry 
stone is once discharged from the 
quarry cars it requires no further 
handling until it is bagged or bar- 
relled; the sequence of the operation 
is as follows. 

Intake End of Kiln Showing Concrete 
Foundation; Control Equipment for Motor 

Drive, Belt and Chain Drive. 

The stone is first dumped into a 
Number 6 Traylor gyratory crusher 
which reduces it to pieces two inches 

Rotary Kiln and Cooler; Note Massive Foundations and Steel Framework of Building. 
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Crushed Stone Storage With Bucket Ele- 
vator to Rotary Kiln. 

in size or under. This is located at 
a high elevation so that the crushed 
limestone may be carried on a 20-inch 
belt conveyor, made by the Link-Belt 
Company, to a large stone storage 
tank. 

From the bottom of this tank the 
material is taken by a Link-Belt 
bucket elevator which discharges into 
the rotary kiln. By means of a vari- 

| , i 

ee. . 
Wood Burning Stack Kiln Showing Track 

for Loading. 

able speed General Electric motor this 
kiln can be operated at 10 different 
speeds. After passing through the 
kiln and cooler the burned lime is 
taken by a Link-Belt screw conveyor 
to another bucket elevator made by 
the same company, which deposits it 
in the lime storage tanks. 

These speeds vary from one-half to 
two revolutions per minute. The stone 



PIT AND QUARRY 

feed elevator is driven by the kiln so 
that the feed varies automatically 
with the speed of the kiln. Starting 
from the firing end the kiln is lined 
with 40 feet of 9-inch silica blocks, 
40 feet of 9-inch rotary kiln fire brick 
lining and 40 feet of 6-inch rotary 
kiln fire brick lining. 
The kiln is heated by oil. The 

burner was installed by the W. N. 
Best Furnace and Burner Corpora- 
tion. The capacity of the kiln is 70 
tons for a 24-hour day. Provision 
has been made for the installation of 
another kiln parallel with the first. 
Underneath the storage tanks are 
the spouts for filling either bags, 
wooden barrels or steel barrels which 
= Fairbanks’ scales while being 

ed. 
Oil is stored outside the building in 

two large steel tanks made by the 
Dover Boiler Works and is pumped 
by means of Worthington pens. The 
kilns and cooler are driven by Gen- 
eral Electric induction motors with 
push button control and Link-Belt 
chain drive. There are three wood 
burning stock kilns and the lime from 
these is sold under the trade name of 
Globular lime.’ 

It is —peet in steel and wood 
barrels. Of course a good deal. of 
material has to be moved by hand 
both in drawing the hot lime and mov- 
ing the cold lime. The hot lime is 
hooked from the kilns into home made 
steel dump carts and Fairbanks wheel 
barrows are used for the handling. 

: 
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Fairbanks Scales and Bagging Spout 
Under One of Bins, 

The steel barrels are made in part 
at the plant by the use of the usual 
Stoll machines, which are operated 
by Westinghouse motors. 

The building in which the rotary 
kiln is housed is of steel with steel 

— 
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Lime Storage Tanks Associated With Rotary Kiln Showing Main Line of Railroad and 
Freight Spur Adjacent to Bagging Space Within. 
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sheathing and roofing. One of the 
most striking features of the interior 
of this building are the massive con- 
crete piers which support the kiln of 
which an idea may be obtained from 
the photographs. 

The plant is situated on a branch 
of the New Haven Railroad and as 
will be seen from the pictures the 
freight car siding for shipping the 
finished product has been a very easy 
matter to provide. 

The plant was designed by Howell 
D. Pratt and built by the Wilbur G. 
Hudson Company. J. M. Deely is 
president of the Tobey Lime Company 
and Anthony Consolini is superintend- 
ent of the plant. 

Power Show Will Excel 
Previous Years 

Preliminary plans for the fifth Na- 
tional Exposition of Power and Me- 
chanical Engineering indicate that the 
event, which is to be held in the 
Grand Central Palace, New York City, 
from December 6 through 11, 1926, 
will be even larger and more inclusive 
than last year’s show. 

Three entire floors of the Palace 
have been sold to exhibitors and a 
portion of the fourth floor. Contracts 
have been signed with 332 manufac- 
turers of all types of mechanical and 
power plant equipment. The manner 
in which this important annual event 
is serving all of the mechanical in- 
dustries is well illustrated by the 
diversity of the exhibits at the previ- 
ous show. About 140 exhibitors 
showed products that are of impor- 
tance to the heating and ventilating 
field and 75 showed machinery which 
could be used to good advantage in 
the machine shops of the country. 
The total number of exhibitors was 
over 400 and while a large number 
devoted space to power generating 
equipment, the entire show gave a 
great deal of exceedingly valuable new 
information of general interest to all 
types of industry. 

An important innovation in the con- 
duct of the coming exposition will be 
the addition of several exhibits es- 
sentially educational in character 
which point out the tremendous ad- 
vances that are being made in 
mechanical design and construction. 

The exhibition managers are as- 
sisted in the conduct of the exposition 
by an advisory board made up of rep- 
resentatives of technical societies in 

the mechanical field and also repre- 
sentatives of large users of mechani- 
cal equipment who are interested in 
maintaining the high standing of the 
exposition. 

Link Belt Sales School 

During the course of a year any 
large organization finds it necessary 
to add new men to the sales force, 
Regardless of their previous experi- 
ence they must be coached in company 
policies and standards of practice. 
They must be educated as to ma- 
chinery design and construction be- 
fore success can be expected from 
them. 

Realizing that this education and 
training is most expensive and that at 
best it can be accomplished only over 
quite a period of time, the Link-Belt 
Company of Chicago, Indianapolis and 
Philadelphia, have adopted the policy 
of holding annual sales schools. The 
most recent of these schools held at 
the company’s Indianapolis plants, 
May 11th to 14th, inclusive, composed 
of 30 salesmen, was addressed by 
George P. Torrence, general manager 
of the Ewart and Dodge plants; James 
S. Watson, manager of the Dodge 
works, and many others, including 
foundry heads, shop managers and 
metallurgical specialists. 

Not only does this type of “school” 
permit the salesmen to inspect the 
plants, in which many types of malle- 
able iron and steel chain, for elevat- 
ing, conveying, and power transmis- 
sion, and innuemerable kinds of malle- 
able castings are manufactured in the 
Ewart plant, and silent chain and 
roller chain in the Dodge works—but 
it also serves many other important 
functions. 

The magnitude of plant operation; 
the necessity for absolute accuracy 
in the finished product; the impor- 
tance of quality material to work 
with; these points, plus the value re- 
sultant from possessing the favor of 
a pleased customer will, in the long 
run, offset by far any savings derived 
through cheaper production methods 
7 lack of thoroughness in workman- 
ship. 

The “school” offers, in addition, an 
opportunity for the interchange of 
ideas among the men _ themselves, 
coming as they do from such widely 
separated points; and makes for bet- 
ter feeling, real fraternity, and a dis- 
anne of valuable sales informa- 
ion. 
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Aluminate Cement 
Related Problems and New Investigations 

By Hans Eisenback* 

Part II 

Chlorides; in order to study the 
effects of chlorides on aluminate ce- 
ments test blocks were immersed in 
10 per cent sodium chloride 33° Be’ 
magnesium chloride and 10 per cent 
calcium chloride. As appears in Ta- 
ble IX and figures 22 to 24 no cor- 
rosion occurred and in ordinary salt 
solution the compression strength 
rose after 6 months to the enormous 
value of 846 Kg/cm*. It is noteworthy 
that variations occur in _ tensile 
strength and remain only as high as 
the initial values. Even in so con- 
centrated a solution as 33° Be* Mgcls 
aluminate cement shows a continu- 
ously increasing value of its com- 
pression strength, while the tensile 
strength decreases slightly from the 
third to the sixth month so that it 
can be safely used in the industries 
employing magnesia solutions. 
Carbonates. The action of 5 per 

cent sodium carbonate produces a con- 
siderable diminution of the strength 
values of aluminate cements in 6 
months, whereas portland cement is 
not attacked. It seems that alumi- 
nate cements are not equal to the 
corrosive action of alkaline liquids 

cement alone 
(Vierheller, 
page 597.) 

3. Hardening power even at low 
temperatures. Hand in hand with 
the extremely rapid hardening of 
aluminate cement there is a consider- 
able liberation of heat which occurs 
during and immediately after the 
setting of the cement. This phenom- 
enon observed by W. Dyckerhoff (Ze- 
ment 1924, vol. 138, page 387) in a 
French cement and by Hitszsche and 
Giindel in German aluminate cement 
was examined again in the case of 
Alca-cement. From the temperature 
curve, figure 26, it appears that the 
heating commences after the begin- 
ning of the setting and reaches its 
maximum a certain time after setting 
has been completed. This property of 
spontaneous rise in temperature during 
setting gives aluminate cement a 
great advantage over portland cement 
in which, as is well known, such a 
heating process occurs only to a slight 

TABLE X Action of 5% of Sodium Carbonate 

Kind of Cement Tt 

shows a_ sandiness. 
Zement 1925, Vol. 14, 

Time 

especially if they exist as carbonates. 
(Table X and figure 25.) 
Gases. Tests on the resistance of 

aluminate cement to the action of 
gases have not hitherto been carried 
out, but are being planned now. It 
has been shown so far only that car- 
bonic acid has the power of interfer- 
Ing with hardening so that the surface 
of a hardening test piece made of 

A +. IW 
} Alca 24.3 

7 days 
1A + 6W 

1 Alcea 
§ Portland 

27.6 
27.0 

28 days 
1A + 27W 

; Alca 
Portland .... 

25.3 
33.6 

56 days 
1A + 55W 

H Alea 
Portland .... 

24.7 
36.4 

90 days 
1A + 89W 

i Alca 
Portland .... 

26.4 
36.8 

180 days 
1A + 179 W 

H Alcea 
Portland .... 

15.7 
43.5 

TABLE IX (1 Cement : 3 Standard Sand) 

Action of Sulfate Solutions 

Solution Bisulfate 
5% Potassium 10% Sodium 

Sulfate 
7144 Magnesium 

Sulfate 
CCaSO, 
Saturated 

Time ¥ Cc Cc ds Cc wl 
) 2 days 

_1A + 1W 
tw oo rs 

Portland 
436 24.3 557 «26.3 331 22.4 

7 days Alca 
1A + 6W Portland 

497 25.1 
217 26.8 

547 25.0 
271 29.8 

380 
269 

22.7 
28.5 

28 days Alca 
1A + 27W 

591 28.8 
291 27.1 

634 33.4 
327 31.4 

451 
348 

28.8 
34.1 

56 days Alea 
1A + 55W Portland WDWIOsi— wi. § 0 bo] ove] Sen] 

628 30.3 
363 25.6 

656 32.2 
334 25.2 369 

36.2 
35.6 

Si nono}ro ro] wr], 90 days Alca 
1A + 89W Portland 

666 30.4 
350 11.8 

677 38.0 
358 22.0 

419 
345 

39.5 
30.1 

189 days Alcea 
1A + 179W 

725 
246* 

827 39.5 
357* 5.4* 

440 
349 

37.8 
11.4 
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extent. Aluminate cements because 
of this ay mw can be used at tem- 

ratures below gee in winter 
and in chilled shaft work, and as a 
matter of fact this property has been 
taken advantage of in practice, as the 
heating action occurs sufficiently 
strong even in concrete to produce 
a perfect setting (Wylecol, Braun- 
kohle, #20, Aug. 1925). The tests 
made to determine this effect by the 
National Bureau for Testing Materi- 
als at Berlin-Dahlem resulted as 
follows: 
Test 1. The compression test 

pieces were chilled immediately after 
molding and exposed for 5 hours to 
a temperature of about minus 6 de- 
grees C. (21 degrees F.) and then 
thawed out for 24 hours at room tem- 
perature (+ 18 degrees C.): com- 
pression strength averaged 466 kg/ 
cm’. 
Test 2. Chilled immediately after 

molding, subjected for 24 hours to a 
temperature of minus 60 degrees C. 
and then thawed out for 24 hours at 
room temperature Cr 18 degrees C): 
compression strength averaged 512 
Kg/cem’. 
All the samples after exposure to 

frost showed no visible external 
changes. 
As these tests made by the Bureau 

do not indicate whether the hardening 
occurred during the exposure to frost 
or only during the thawing, a test 

800 
Mle 

100 

ae 400 

— 

was conducted in which compression 
test pieces immediately after molding 
without being removed from the iron 
forms were immediately put into cold 
boxes and subjected for 24 hours to 
an average temperature of minus 6 
degrees C. At the end of this period 
the test pieces were taken from the 
cold box and one series tested imme- 
diately while another was thawed out 
at room temperature (+ 18 degrees 
C) and subjected to tests after certain 
periods of time had elapsed. The re- 
sults are given in Table XI. 

TABLE XI 
1 Alea : 8 standard sand, subjected for 24 

hours to freezing at —3°C. to —6°C. 
immediately after filling molds. 

hours after filling molds a kg/cem* 

” ” ” ” 

” ” ” ” ” 

” ’ ” ” ” 

” 

” 

” 

It thus appears that the test pieces 
had by no means hardened, but 
showed only a certain initial strength 
which as a matter of fact appreciably 
decreased after a half hour’s thawing 
and only after an additional 24 hours 
were the normal values obtained. As 
this result was not to be expected 
from the setting temperature curve 
of aluminate cement and is also con- 
tradicted by the results obtained in 
construction work, the conclusion was 

° 

Com pressor 

40% Caletum chloride 

—~ Morths 
5 4 b 

Fig. 24 



PIT AND QUARRY 

N 
Tem perature: .. \ 

unve 

-—” 

gée trad 

of SetTing 

Hours 
6 1 s t ” 4 2 i 4 s 

Fig 26. 

drawn that the experimental condi- 
tions were at fault. If we note that 
the liberation of heat by aluminate 
cement occurs only starting with the 
beginning of the setting process and 
that the beginning of the setting 
process occurs 3 hours after -mixing, 
we must assume that the effect of the 
freezing in relatively small test pieces 
has penetrated so far that the major 
portion of the water used to produce 
the batch is present only as ice so 
that no hydration occurs. But if the 
mass of the concrete shape is suffi- 
ciently large in proportion to the sur- 
face to resist the penetration of freez- 

106 

Klemm! 

bo6 

— 

TABLE XII 

Block 30x30x30 cm., stamped down by hand 
and immediately removed from the form. 

1 Alcea: 8 standard sand. 

Temperature Center of block 
Outside Center of block 

bh ih acct ice chinch ilinabainaticdindicstD ind 

|i | 
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ing up to the time of the beginning of 
setting, the heat of the setting process 
counteracts the freezing effect, the 
added water remains liquid and a 
complete hardening results. 

On the basis of these considerations 
two concrete blocks 30x30x30 cm (1 
foot cube) was made of Alca fused 
cement. Gravel, cement and water 
were at a temperature of + 18 de- 
grees C. In each block a small glass 
tube was imbedded reaching to the 
center of the block. It was filled with 
mercury and served to hold a ther- 
mometer. Both blocks immediately 
after molding were exposed to frost in 

_ Exposure to 5h 
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the open air; one of the blocks was 
also removed from the forms at once, 
while the other remained in the form 
and its surface was covered with a 
thin layer of gravel. The results are 
iven in Tables XII and XIII and 
frores 27 and 28. The block which 
was removed from the forms had a 
layer 34 to 1 cm thick on all the sur- 
faces (except the bottom) consisting 
of friable moist concrete but was 
otherwise sound throughout, while 
the second block which remained in 
its form was completely hardened 
and gave a clear sound when struck 
by the hammer. Its compression 
strength was 398 Kg/cm’. 
This remarkable property of alumi- 

nate cement has its disadvantages too. 
The height of the maximum tempera- 
ture increases naturally as the ex- 
ternal temperature is higher and with 
it the volume of the cement shape in- 
creased. Thus if at high outside tem- 
peratures, for instance on a hot sum- 
mer’s day pure aluminate cement is 
used for facing, the union between the 
main concrete mass and the rich 

*¢ 

facing occurs just at the time when 
the latter has expanded most because 
of the large rise in temperature. Then 
there is a gradual cooling of the 
bonded facing, it contracts and pow- 
erful stresses appear so that the fac- 
ing shows contraction cracks and in 
very bad cases actually peels from the 
main concrete body. is occurrence 
in practice could not be explained ‘at 
first until finally comprehensive tests 
cleared up the problem. A sheet of 
concrete made of fused cement (1.5 
x 1 meter) several weeks old was 
kept in a room held at a constant 
temperature of 30 degrees C., and 
was faced with aluminate cement 
using 1 part of cement to 1 part of 
fine wall cement and this was smooth 
finished with a layer 2 mm thick of 
pure cement. After 24 hours the en- 
tire facing had lifted itself from the 
concrete sheet and had to be removed. 
A similar facing applied to the same 
concrete sheet in the open on a cool, 
rainy day in September adhered 
smoothly and gave no cause for ob- 
jection whatsoever. 
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These difficulties, especially with 
facings, are not at all related to any 
deficiency in constancy of volume, for 
as we shall see further on aluminate 
cement is perfectly constant in vol- 
ume, but depends on the hardening 
accompanied by a rise in temperature 
much greater than that occurring 
with portland cement; so that there 
is a greater expansion and a subse- 
quent greater contraction. It can be 
counteracted by making the facing 
mortar leaner in cement down to a 
point which is determined by the im- 
permeability to water. Experiments 
on_this point will be published later. 

It may be noted at this point that 
aluminate. cement, except for the ac- 
tion of carbonic acid previously men- 
tioned seems to be very insensitive to 
influences which might interfere with 
setting. In a test water saturated 
with ordinary salt was used instead 
of pure water for mixing a batch and 
no difficulties arose although solid 
lumps of salt were imbedded in the 
shape produced. It set perfectly and 
covered up the lumps of salt com- 
pletely. 

4. Constancy of Volume. Alumi- 
nate cement is perfectly constant in 
volume. The standard specifications 
(28 day exposure to water and air of 
a glass plate cake without showing 
any warping or cracks) are met per- 
fectly by it as well as the cooking 
and heating tests. Also the rey 
strenuous Le-Chatelier test in whic 
a brass cylinder cut open along its 

TABLE XIII 

Block 30x30x30 cm., stamped down by hand, 
kept in the form and covered. 1 Alcea 

: 8 standard sand 

Outside Temperature at 
Time Temperature Center of block 

$:00 —8.0°C +10.0 
8:30 —8.8 + 9.8 
9:00 —9.0 + 9.0 
9:80 —8.2 + 8.0 

10:00 —9.0 + 7.0 
10.30 —8.8 + 6.2 
11:00 —8.3 + 7.0 
11:30 —8.0 + 9.5 
12:00 — 8.0 +13.0 
12:30 —7.0 +16.5 
1:00 —6.8 +20.0 
1:30 —6.2 +21.8 
2:00 —6.2 +24.8 
2:30 —6.0 + 26.0 
3:00 —5.4 +26.8 
3:30 —6.0 +27.0 
4:00 —6.0 +26.0 
4:30 —5.8 +25.0 
5:00 —6.0 +23.8 
5:30 —6.0 +21.6 
6:00 —6.0 +20.0 
6:30 —6.5 +18.8 
7:00 —6.5 +17.0 
7:30 —6.5 +148 
8:00 —6.5 +13.3 
8:30 —7.0 +13.0 
9:80 —7.5 +10.2 

10 :00 —8.0 + 9.0 

length and having a point at each 
side of the slit is filled with cement, 
exposed under cold water for 24 hours 
and then boiled in water for 5 hours 
shows a spreading of the points of 
only 2 mm (5 mm spread is permitted 
for “constant volume”). 

5. Gradual Setting. The view often 
expressed that aluminate cement 1 
rapid setting is completely erroneous; 
on the contrary great value is put on 
the fact that aluminate cement like 
portland cement is slow setting. On 
the other hand it may justly be called 
“quick hardening.” Aluminate ce- 
ment of the correct composition sets 
under normal conditions in 3 to 7 
hours which is of great importance In 
using it. It has the property of ab- 
sorbing a small part of the water im- 
mediately after mixing and assuming 
a dull appearance, but the end of the 
setting period is reached only after 
several hours. This penomenon be- 
comes evident if too little water for 
slaking is added, but in cases where 
the proper amount of water is added 
normal setting times result. In get 
eral water must be given more get- 
erously to aluminate cement than to 
portland cement. , : 

As aluminate cement is wet with 
more difficulty than portland cement, 
the greatest care must be taken to 
assure a thorough mixing and knead- 
ing of the mortar. Wherever it 1 
possible and convenient for the con- 
struction operations, the mortar 
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should first be mixed dry and the 

water added in several portions to 
insure thorough moistening of the in- 
dividual cement particles on kneading 
the mass. Under all circumstances 
care must be taken to avoid mixing 
aluminate cement with any other 
kind of cement as over-quick setting 
cements result and the strength values 
are very low. These qui setting 
cements are due to the formation of 
highly basic calcium aluminates. W. 
Dyckerhoff (Zement 1924, vol. 13, 
page 387) gives the following Table 
XIV on mixture of aluminate cement 
and portland cement. 

6. Permanency in Storage. On 
the basis of the results so far ob- 
tained aluminate cement may be con- 
sidered as standing up well on 
storage. On storage in sacks for a 
long time small lumps appear as a 
result of the pressure, but these break 
up between the fingers on slight pres- 
sure and show no diminution of set- 
ting power. Even on storing a sack 
of cement in a moist cellar for a year 
it was found that after the removal 
of a superficial crust which had 
formed, the remainder had retained 
its full cementing power and gave 
normal strength values. 

C. Practical Construction Work. 
Numerous experiences on construc- 
tion work in France with aluminate 
cements are available which have been 
reported in the German technical 
press (Gassner, Zement 1924, vel. 13, 
pages 415 and 591; 1925 vol. 14, page 
293). In the opinion of French engi- 
neers aluminate cement is an absolute 
necessity in highway costruction as 
traffic is interrupted for only a short 
time as a result of the rapid harden- 
ing. The same is true of street rail- 
way foundation. Similarly aluminate 
cement has found favor in ferro- 
concrete work for roofing and cover- 
Ing work. Also its resistance to cer- 
‘an chemical influences has opened 
up to it a new field of application in 
the chemical industry for conduits, 
ete, and as a material for floors and 
passageways. Thus in a sugar re- 
nervy at Paris aluminate cement is 
wed altogether for such purposes and 

after a year in service no trace of 
any corrosion is evident. Its use for 
foundations is indicated wherever 

. either*in the soil or in the ground 
water corrosive salt solutions may 
present. The chemical resistance of 
aluminate cement was utilized in 
France in the construction of a rail- 
way tunnel passing through rocks in- 
filtrated by water of high sulfate con- 
tent, in which all other kinds of ce- 
ment had proved useless. In Germany 
aluminate cement has been used on 
a large scale to line a brown coal 
shaft by the Gewerschaft Wolf in 
Cable a. S. The shaft, 90 meters deep 
was sunk by the freezing process. 
The aluminate cement set perfectly in 
the freezing mixture, and proved per- 
fectly satisfactory when — after- 
wards to form the shaft body in spite 
of the inflow of corrosive waters 
(Wylecol, previously quoted). A fur- 
ther application of aluminate cement 
was in the repair of a railway bridge 
across the Schelde valley at Wetzlar 
in which the rail supports had to be 
improved. In order not to have to 
stop traffic for weeks the work was 
so arranged that in the evening after 
the passage of the last train a stretch 
of a few meters of rails was cleared 
and the repair work done with alumi- 
nate cement. Next morning this sec- 
tion was available for traffic. 

The use of aluminate cement is very 
advantageous also in all cases where 
necessity demands immediate use. 
Thus at the Gewerkschaft Wolf a 
faulty foundation for a transformer 
of 150 h.p. running at 1450 r.p.m., 
providing current for the only service 
machine had to be replaced without 
interfering with operations more than 
was unavoidable. It was built of 
aluminate cement; 24 hours after the 
pouring, the machine was in opera- 
tion. In the same works a shaft ven- 
tilator was set going hardly after 12 
hours after the pouring and has since 
run without interruption. 

D. Costs. As appears from what 
we have said, aluminate cement not 
only equals all cements previously 
available, but excels them in impor- 
tant respects. Nevertheless its intro- 

eae TABLE XIV 
Portland Alca Standard Setting Time in Minutes Compression Strengths kg/cm? 
Cement Cement Sand Start Finish 24 hours moist 2 days’ 

‘iii box water 

1.0 0 3 120 230 192 296 
0.9 0.1 3 20 40 111 200 
0.8 0.2 3 3 11 66 96 
0.6 0.5 3 ° 5 30 24 
0.2 0.8 3 ‘an 1 me an 
0.1 0.9 3 1 35 440 455 
0 1.0 3 180 225 460 470 
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duction into German industry has been 
slow and hesitating in contradistinc- 
tion to French practice due to the fact 
that the portland cement industry in 
ey is more advanced in Ger- 
many than in France and has been 
able to provide a satisfactory struc- 
tural -material by the production of 
a high-grade special portland cement, 
and secondly due to the fact that the 
price of aluminate cement has been 
more than double that of portland 
cement. This high price results from 
the fact that the chief raw material 
is bauxite, which occurs in Germany 
only in small unproductive deposits 
process is still relatively costly. Nev- 
ertheless there are certain conditions 
in which it is possible for aluminate 
cement to compete with other cement. 

As a result of the rapid hardening 
it is possible after 1 or 2 days, de- 
pending on the mixture, to remove the 
forms. This results in an appreciable 
decrease in the time necessary for 
construction and an enormous saving 
in the cost of forms With proper 
organization it is possible to get along 
with only one set of forms. Every 
construction engineer knows what 
values are tied up in forms when 
other cement is used. These advan- 
oem, even if not to so full an extent, 
hold true for high-grade special port- 
land cement, but the main point is 
that aluminate cement has this ad- 
vantage in addition to its other ad- 
vantages. 

The cost factor enters the situation 
most vigorously in practically all 
cases where chemical corrosion may 
be expected. Even in cases where 
aluminate cement is also attacked as, 
for instance, by free acids, it is always 
advantageous to use it instead of 
portland cement as the corrosion is 
much slower and thereby wages for 
repair work and for the inevitable 
stoppage of operations are saved. 
The sums involved may be estimated 
from the fact that reports of the 
Badische Anilin—and Soda-Fabrik 
show that repairs to their concrete 
work necessitated by chemical corro- 
sion amount to about $240,000 per 
year. 

The strongest cost factor in favor 
of the use of aluminate cement is 
found in the fact that such lean mix- 
tures can be produced with it. If this 
fact is kept constantly in mind it will 
be found that the actual cost of alumi- 
nate cement does not much exceed 
that for portland cement and it can 
even be conservatively stated that on 

exact calculation taking into account 
all the savings effected by the use of 
aluminate cement, a structure built 
with it costs no more than it would 
with portland cement. 

Allis-Chalmers Booklet 
Something of interest is expected 

in an Allis-Chalmers booklet and the 
latest publication by that firm “Mod- 
ern Rock Crushing Plants” is no ex- 
ception. This 70 page booklet is 
printed and bound for rough usage 
and will be able to withstand the rig- 
orous treatment it is apt to receive 
on a quarry superintendent’s desk and 
come back ready to offer him more 
ideas for the improvement of his 
plant. . 

The work is well balanced taking in 
most of the principal machinery of a 
crushed stone operation, crushers, 
screens, elevators, conveyors, bin 
gates, hoists, crawls, trolleys and 
chain blocks. - 

Probably the most valuable thing 
in the book to the operator is the 30 
page section of plant designs and il- 
lustrations. These are photographs 
and copies of blue print of the lay 
outs of typical plants. These are not 
theoretical operations but actual pro- 
ducing plants each typical of its class. 

Although plants can be _ classed 
under general heads it is a well known 
fact that in no two cases are condi- 
tions identical. The layouts show 
the methods used in solving some of 
the many construction problems. One 
of the vital problems is the arrange- 
ment of machinery and the use of ap- 
pliances which will reduce the labor 
required to a minimum. 

The problem of what kind of power 
to use is another which must be given 
careful consideration as well as _ini- 
tial expense, location and surroundings 
and the length of haul. On all these 
points the company has had years of 
experience in designing plants of 
vastly different size, capacity and pur- 
pose. 

Half of the book is devoted to illus- 
trated descriptions of Allis-Chalmers 
equipment. The various crushers 
gyratory, Fairmount and jaw made 
by the company are thoroughly de- 
seribed and discussed. K 

There is much worth while material 
in the section on'screening and a dia- 
gram showing the percentages 0 
various sizes of stone produced when 
the crusher is set to give 85 per cent 
through given size holes in a screen. 
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New Bellefonte Lime Company 
Expanding Its Operations 

ELLEFONTE, Pennsylvania, is 
famed as a lime center. It is 
noted both for the quality of the 

product and the number and size of 
its plants. The Valley View Lime 
Company with its works located at 
Hunters Park, five miles from the 
center of Bellefonte, is the latest addi- 
tion to the many lime operations in 
this vicinity. This company is work- 
ing on the leading seam of Pennsy]l- 
vania’s high calcium lime stone known 
to the trade as the “Trenton seam.” 
This seam runs East and West and is 
10 feet wide, and to date the depth 
has never been determined. Although 
this company is operating only on a 
90 foot face others have gone to a 
depth of 425 feet. In this operation 
there is available one-half mile of 
this high calcium stone, which will 
average 98 per cent CaCO; and less 
than 1 per cent silica, iron and 
alumina and magnesia. d 
The Valley View Lime Company is 

owned by two brothers, Wilfrid I. 
Miller and Martin J. Miller, whose 
whole business life has been spent in 
the operation of limestone quarries. 
The operation was started in October, 
1918, the quarry being opened from 
the south side. Finding that there 
would be enormous quantity of over- 
burden to be removed, the Miller 
brothers overcame this expense b 
driving a 300 foot tunnel throug 
solid rock; at that point a cut of 90 
feet to the top was made. During the 

Loading Chutes 
Plant Partly Finished. 

and Stone Crushing 

summer of 1919 the first steam shovel 
ever used in the lime stone industry 
in Bellefonte was delivered to them, 
an Osgood “18” % yard shovel being 
the selection. This shovel is used 
both for stripping and loading stone 
on quarry cars. A Sullivan air com- 
pressor and both Sullivan and Wood 
drills are used. The quarry is con- 
nected with the loading chutes and 
kilns by about 1,600 feet of 36 inch 
gauge track. These chutes are used 
for loading furnace stone to railroad 
cars, the stone being hauled from the 
quarry in cars of their own design, 
by gasoline motor. Two kilns are in 
use burning only the highest grade of 
calcium lime. Coal and wood is used 
for burning. The kilns are of their 
own design, and consume about 1.8 
tons of coal per 24 hours with an out- 
“put of 7% to 8 tons of lime. 

A hydrating plant is in the process 
of construction. The product from 
this plant will carry the trade name of 
“Buffalo Run Brand” and it is ex- 
pected it will be on the market by 
July 1. A Schulthess hydrator was 
selected for the new venture. Pebble 
lime will also be manufactured and 
storage bins from 150 to 200 tons 
capacity are being constructed, as well 
as extra buildings. Elevators and 
conveyors will be furnished by the 
Gifford Wood Company. 

Plans have been drawn for a stone 
crushing plant with a Gates crusher 
and the concrete bins and foundations 

Kilns and Hydrating Plant Now Under 
Construction. 
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Face of Quarry at End of 300 Foot 
Tunnel. 

Steam Shovel Stripping 90 Feet Above 
Working Level. 

Entrance to Tunnel; At Right, Switch to 
Blast Furnace Quarry. 

_Hinute, etc. 

Hydrator Being Installed. 

have been completed. The company 
has opened up for operation a blast 
furnace stone quarry, which also 
probably will have its product on the 
market within another month. 

They also have a _ very liberal 
quantity of high magnesia limestone 
which they contemplate opening up 
later in the summer when the present 
improvements have been completed. 

The entire plant will be operated by 
oil and gasoline exclusively. The 
product of this company was first 
placed on the market during the Fall 
of 1921. Since that time it has been 
in constant operation. The company 
has found a steady demand for its 
various productions. 

Bristol’s Tachometers 
Bristol’s electric tachometers are 

made for the recording and indicating 
the speed of rotation of every piece 
of revolving machinery. Their use 1s 
constantly increasing in the non- 
metallic field. The equipment for this 
accomplishment consists of a mag- 
neto and the instrument, which is a 
voltmeter. 

The magneto is driven from the ma- 
chine, the speed of which is to be 
measured and generates a votlage di- 
rectly proportional to the speed of 
the machine. The voltemeter instru- 
ment is connected to the magneto by 4 
wire lead_and-is-calibrated to read in 
revolutiofis per minute, feet per 

The electric, tgfe of tachometer has 
much to ree6mmerid it. It is inher- 
ently aceurate and its accuracy does 
not change with use. 

4 mo 

produ 
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Concerning Lime Research 
By A. S. Deringer 

CIENCE and the inventive genius 
S of man have done much to bring 

the manufacture of lime from its 
crude early stage to the present day 
method, notwithstanding the fact that 
the evolutionary process in the lime 
industry has been slow, so slow in 
fact that it is almost imperceptible 
to any one generation. 

Since progress in this field has been 
slow, the various stages have come 
about only as the inventive genius of 
man was able to meet the demands 
that were created. 
From the early pot type of lime 

kiln, the industry went to the shaft 
kiln, in order to supply the ever in- 
creasing demand for this commodity. 
As time went on, even the shaft kiln 
was improved until we have our pres- 
ent day type of lime kiln, with the 
other improved necessary equipment, 
to produce the kind of product to meet 
the needs that were created in the 
process of evolution. 
But since these new demands were 

created and supplied, and because the 
lime industry has enjoyed some very 
prosperous seasons: in meeting the 
rather sumptuous demand, it has lain 
back in sort of self-satisfied attitude, 
and not arisen to meet the new and 
ever increasing demands that are 
daily being made for new and more 
improved building material. Since 
these demands and needs are inevita- 
ble and natural, in harmony with the 
laws of progress, we must arise to 
meet them if we want to retain our 
place in the commercial activities of 
the .building material industry. A 
man prominent in the stone industry 
told me last summer that we lime 
producers should be ashamed of our- 
selves for letting a business which we 
created get away from us, because 
we were indifferent to the aggressive- 
ness of the producers of substitute 
products. 
Since science and the inventive 

genius of man have worked hand in 
hand to bring about an industry, as 
we have it today, and which we trust 
will continue, it is necessary that we 
call into action the resources of both 
these elements to aid’ in providing 
Means and methods of manufacture 
that will not only produce a greater 
Volume but at the same time produce 
&@ more economical and a _ superior 
product. 

The question now naturally sug- 
gests itself. Will this solve our pro 
lem? It will to the extent that it 
will enable us to have a product that 
is superior to anything we now have, 
and economical enough to convert 
into a_ yet-to-be-discovered product 
that will have an equal competitive 
value with substitute products. 

Your next question will be, What 
sort of a product do I suggest or refer 
to? I have a vague but indefinite 
idea. I know that the producers of 
substitutes that are fast becoming 
recognized as equal to and some even 
claim superiority over lime, are spar- 
ing neither time or expense to develop 
and improve their products. Some 
say substitutes will never entirely dis- 
place lime in the building trades. As 
to that, time and the attitude of lime 
producers to endeavor to combat the 
substitute materials alone can tell. If 
some one had ventured the prediction 
a decade ago that there would be sub- 
stitutes for lime, there would have 
been a commission appointed to pass 
on his sanity. 
Now this fact will have to be con- 

ceded, that the substitute products in- 
dustry is yet in its infancy, and I dare 
say that within another decade the 
improvements in the production of 
these bg way oe will be very pro- 
nounced; in fact, so much so that they 
will make still greater inroads on 
lime if they do not displace it entirely, 
unless lime producers awaken to the 
fact that their industry is doomed; 
unless they resort to means that will 
enable them to compete on an equal 
basis with substitutes. We must all 
bear in mind the convenience and ease 
in applying these materials, which 
appeals to the builder. 
We see in the trade magazines 

serving the lime and kindred indus- 
tries advertisements and articles by 
engineers and builders of plants and 
equipment regarding the relative mer- 
its of their particular plants and 
equipment. Now while this is per- 
fectly fit and proper for any one to 
ery out his wares, I think the need is 
not so much for lime plants or new 
equipment along the same lines as 
we have them today, but along more 
modern and more improved lines, that 
will enable us to meet the present 
day needs and demands, that will 
place us on a new plane of action and 
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enable us to cope- with present day 
existing conditions, and assure us in 
a measure the continuity of the pros- 
perity we have enjoyed. 

Some of us who confine all our ef- 
forts to producing lime only for the 
chemical industries, and those whose 
product goes to serve some one spe- 
cific industry, will ask how can 
substitute products come in and take 
the place of lime. I am no chemist. 
I do not know. But let us not be nar- 
row. How much of the lime produced 
today is used for purposes other than 
building? Whatever that percentage 
may be, what is to become of the 
building lime? 

If the lime producers of today were 
as aggressive as are the manufac- 
turers of substitutes and prepared to 
battle like with like, there would be 
no need for this discussion. But since 
the opposite is true, it is time we be- 
gan to agitate this subject, and pre- 
pare to meet the opposition at every 
turn, or we will find ourselves all 
dolled up with expensive plants and 
equipment and have no place to go. 

Lime Association Bulletin 

Favorable results have marked the 
use of lime in practically all concrete 
work. The use of comparatively large 
quantities in the manufacture of con- 
crete blocks and other products, is 
the latest development. This is de- 
scribed in “Putting Quality Into Con- 
crete Products,” bulletin 315 of the 
National Lime Association. 

Improved appearance, increased 
strength, reduced absorption of water, 
lower permeability, and decreased pen- 
etration of dampness are some of the 
definite improvements noted which 
more than justify the title of the 
new booklet. The data presented are 
based on extensive tests conducted at 
the government laboratories at Rock 
Island, Illinois, and which were pre- 
sented at the last meeting of the 
American Concrete Institute. 

“Putting Quality Into Concrete 
Products,” is an attractively arranged 
16-page booklet, written in easy style, 
well illustrated and bound in a hand- 
some two-color poster cover. Copies 
will be sent free on request to the Na- 
tional Lime Association at 918 G 
Street, N. W., Washington, Central 
Division, 844 Rush Street, Chicago, 
Illinois, or to any member of the Asso- 
ciation. 

The Galion Mono-Veyor 
The use of mechanical handling 

equipment for such materials as sand, 
gravel, crushed stone, and other loose 
building materials is rapidly becoming 
general. A variety of equipment has 
been devised and used with success for 
various parts of the work. 

Where material is to be transferred 
directly from hopper bottom cars to 
trucks, a belt conveyor or skip hoist 
unloader can be used to advantage. 
Where material is to be unloaded into 
storage bins beside the track or not 
far away, with breakage from drop- 
ping for some distance a relatively 
unimportant consideration, a_ larger 
skip hoist can be used to excellent ad- 
vantage. Belt conveyors and skip 
hoists in various sizes have been man- 
ufactured by The Galion Iron Works 
and Manufacturing Company for 
many years, and for many uses this . 
equipment is very satisfactory, where 
storage space is not immediately be- 
side the track and where breakage 
through dropping for a considerable 
distance is a very real objection, espe- 
cially so in the handling of coal. 
A combination skip hoist and trolley 

system was devised by them and is 
giving satisfactory service in many 
coal yards. The announcement of a 
radically different and improved 
Galion system has just been made. 
This new system is of the monorail 
conveyor type, the name being short- 
ened to “Mono-Veyor.” 

The essentials of the system are a 
chute under the track into which a 
bucket is lowered to be filled from the 
car by the action of gravity. The 
bucket is then raised by a hoist of 
simple, practical design to a trolley, 
carried to the proper bin and then 
lowered into the bin, onto the stock 
pile, or on occasion, to a truck. 
trigger on the bottom of the bucket 
causes it to open on contact depositing 
its contents, with no chance of break- 
age. The bucket is so balanced that 
when it is lifted free of the material 
it closes and locks automatically. 

The operation of the Mono-Veyor is 
carried out by a specially designed 
electric hoist which is controlled by 
only two levers and which is so simple 
in its operation that an experienced 
hoist operator is unnecessary. The 
flexibility of the system is such that 
it can be adapted to a wide variety of 
yard layouts. 

Name and Address of Manufacturers of Equipment Mentioned May Be Obtained from Publishers 
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granted May 4th to Frank C. 
Mathers of Bloomington, Indiana, 

for new processes of treating lime and 
the derived products. 
The invention relates to the treat- 

ment of lime, more particularly it re- 
lates to the treatment of lime to regu- 

Perantec number 1,583,759 was 

late the settling properties of the hy- 
o¢ date. The patent was assigned to 

the National Association. In the 
A application for the patent the in- 
Y @ ventor makes the following claims for 
i. his discovery: f 
od “In some industries, for example in 
1P Bithe making of paper, a milk of lime 
Ks is required which settles rapidly,” the 
KS J application says. “In others, a slow 
of settling lime is needed. In the man- 
a ufacture of whitewash, the latter 

property is essential. Several fac- 
> tors greatly influence the rate of set- 

sie tling, some increasing and others de- 
2. greasing it. I have found that the 
‘ rate of settling may be regulated by 

using the proper conditions as will be 
ley Bunderstood by reference to the fol- 
IS § lowing specification. 

ny “Kohlschutter and Walther, Z. f. 
Pa Electrochemie, vol. 25, page 159, and 
ved succeeding pages, give the results of 
de. Bf experiments upon the settling of limes. 
rail Bi Their experiments in general con- 
rt- Bsisted in slaking quicklime with an 

aqueous solution of varying concentra- 
ea tio of an organic or inorganic com- 
1 & pound, to produce a wet hydrate. 
the “Among the concentrations used 
[he Hwere normal, one-half normal and 
of § one-fourth normal solutions. Their ex- 
ley, Bperiments in general consisted in 
hen treating 0.5 gram of quicklime with 
jock $10 cc. of the slacking solution. A 
A formal solution of the slaking liquid, 

cket Bcontained an amount of salt equiva- 
ting @lent to the lime. When solutions of 
eak- Bithese concentrations are used contain- 
that fing for example, either calcium chlor- 
rial Bide, oxalic acid or sodium carbonate, 

the reaction of the same with the 
yr is Gime probably results in the produc- 
med # on as a reaction-product of calcium 
| by @°xychloride, calcium oxalate or cal- 
mple #“um carbonate and therefore the rate 
need Hf settling of these substances is 
The § sted instead of lime. Using more 
that dilute slaking solutions, the corre- 
y of @Sonding product is a mixture of lime 

and the reaction-products. In their 

Patented Process of Treating Lime 
and Products Derived Therefrom 

experiments an excess of water was 
used with the resultant production of 
wet hydrates which settled slowly, 
even when dilute solutions of the 
chemical compounds were used. They 
employed lime made by heating pure 
calcium oxalate, calcium carbonate or 
calcium hydroxide. Although normal, 
one-half normal and one-fourth nor- 
mal solutions of the alkaline-earth 
chlorides, for example, calcium chlor- 
ide, gave faster settling than pure 
water, the rate of settling does not 
anywhere near approximate that ob- 
tained by my process. The less con- 
centrated solutions gave a_ slower 
settling than that occurring when use- 
pure water. The use of the more 
concentrated slaking solutions is not 
practical for commercial work. The 
use of dilute solutions, according to 
these investigations result in a slower 
settling rate. These conclusions were 
reached because the investigators 
were experimenting relative to the 
settling power of hydrates slaked with 
an excess of water to a wet condition 
and not with hydrates slaked to a 
substantially dry powder. When 
quicklime is slaked with a_ limited 
amount of water, a dry hydrate is 
produced. The amount of water is 
that chemically necessary to hydrate 
the lime and compensate for the usual 
evaporation losses. If an excess of 
water is used, a wet hydrate results. 
I have found that a relatively fast 
settling hydrate may be produced by 
slaking to a dry hydrate with a slak- 
ing medium, preferably an aqueous 
slaking solution, containing a small 
proportion of a settling accelerator, 
preferably an alkaline-earth chloride, 
for example, calcium chloride. How- 
ever, it is to be distinctly understood 
that this is only the preferred group 
of substances since it gives the most 
favorable results. Other substances, 
which while effective, give slightly less 
favorable results are barium chloride, 
sodium chloride, aluminum nitrate, 
etc. It is usually desired to con- 
comitantly with fast settling produce 
a hydrate which settles to the small- 
est volume in the shortest time and 
my invention in its preferred embodi- 
ment includes this feature. In order 
that my invention may be clearly un- 
derstood, the data upon which it is 
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‘based is set forth under appropriate 
titles. 
Method of Experiment 
“The rate of settling was de- 

termined as follows: Ten grams of 
the hydrate were placed in a tall 100 
c.c. graduated cylinder having an in- 
ternal diameter of 23 mm. and 75 cc. 
of water was added. The cylinder was 
shaken until the hydrate was in com- 
plete suspension, and water was added 
to a total of 100 cc. The cylinder was 
again shaken until uniform mixing 
was obtained, and was then allowed to 
stand quietly. The top of the lime 
suspension was read at regular in- 
tervals. 

“In stating the settling results it is 
necessary that the tables include final 
volume. A lime may settle rapidly 
for a short time and show a high 
settling rate. However the final vol- 
ume may be large and the lime would 
therefore not be a “good settling” 
lime. Therefore it is necessary to ex- 
amine the entire settling table in or- 
der to determine the lime that settles 
to the smallest volume in the shortest 
time. 

“The analyses of the l'mes herein- 
after referred to by numoer are as 
follows: 

Sample No. 5 38 
Calcium oxide ...... High 98.34 

Cal- 
cium 

Magnesium oxide ... 82 
Sa eee .48 
Iron and Alumina... 29 
Loss and undetermined 

Effect of Slaking to a Dry Hydrate 
and to a Wet Hydrate 

if it had been slaked to a wet hydrate 
with excess water and never allowed 
to dry. For example a portion ground 
to 40 mesh and weighing 8.25 grams 
(a quantity equivalent to 10 grams of 
hydrate), of each of the quicklimes 
numbers 5, 63, 38 and 111 was slaked 
to dry hydrates. This was done by 
placing the quicklime in beakers in an 
oil bath heated to 110° C. (230° F,), 
Then 8 cc. of water was added to 
each and thoroughly stirred. After . 
the slaking was completed, the beak- 
ers containing the hydrates were left 
in the hot bath until the hydrates 
were completely dry. 

“Next, 8.25 grams samples of the 
same quicklimes were slaked to wet 
hydrates by addition to 50 cc. of warm 
water. Readings of the settling rates 

were made every five minutes, but the 

tables here give only the readings 

after 5, 15, 30, 60 and 120 minutes, 

and the final, after 24 hours. . Using 

a 100 cc. graduated cylinder, as 

stated, the number under the time 
headings indicate how far the pre- 

cipitate has settled in a given time. 
For example, considering example No. 

52 63 71 107 111 
Magne- High 57.55 94.92 60.02 
sium Cal- 
Lime cium 

39.66 1.70 39.50 
.36 1.50 25 
.62 94 23 
.85 

5, after 5 minutes, the lime of demar- 
cation between the solid matter and 

“A quicklime slaked to a dry the liquid was at 97 c.c. The follow- 
hydrate settles at a greater rate than ing results were obtained: 

Table I 
Wet Hydrates (Slaked Excess of Hot Water) 

Sample No. 5 min. 15 min. 30 min. 60min. 120 min. 24 hrs. 
c.c. c.c. c.c. c.c. c.c. c.c. 

5 97 91 82 57 50 40 
63 96 89 78 50 42 39 
38 96 87 75 45 34 34 

111 97 90 oo * 57 48 38 

Slaked to Dry Hydrate A 
Sample No. 5 min. 15 min. 30 min. 60min. 120min. 24 hrs. 

c.c. c.c. c.c. c.C. Ce. c.c. 
5 92 75 56 32 32 32 

63 83 55 35 29 29 29 
388 86 68 40 25 25 25 

111 86° 64 42 26 26 26 

seal by 

perat 

slowe 

tle, 
the | 

Equa 
ing 
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The Effect of Temperature of the 
Quicklime at the Time of Slacking 
in Excess Water 
“A hydrate was produced by drop- 

ping 8.25 grams of quicklime No. 5, 
heated to redness into 50 c.c. of boil- 
ing water (see No. 1, Table II). An- 
other portion of the cold quicklime was 
added to 50 c.c. cold water. The tem- 
perature was 30° C. (86° F.) at the 
end of slaking (No. 2). Another por- 
tion of red hot quicklime was dropped 
into 50 c.c. of water and ice at 
0° C. (32° F.) in a vessel which was 
packed in snow and salt. After slak- 
ing the water was at a temperature 
of 5° C. (41° F.) (No. 3). The re- 
sults are: 

temperatures contains more water. A 
possible formula is Ca (OH);. XH:0 
where X is greater the lower the tem- 
perature at which this reaction takes 
place. This would also explain = 
the “dry hydrates” settled so muc 
faster than the wet hydrates formed 
with excess water. The dry hydrates 
produced were heated to 110° C. (230° 
F.), and this probably drove off all 
the excess water. Any water in- 
corporated in the “wet hydrate” would 
remain and would make the hydrate 
settle more slowly. The slowness of 
settling may not be due to slowness 
of slaking since in No. 3 the hot quick- 
lime seemed to slake nearly instantly 
but settled the most slowly. 

Table II 
15 min. 
¢.c. 
84 
91 
94 

5 min. 
c.c. 
93 
97 
97 

Sample No. 

No. 1 
No. 2 
No. 3 

“This shows that the lower the tem- 

perature at which slaking occurs, the 

slower will the hydrate produced set- 

tle. This may be due to the fact that 

the hydrate produced at the lower 

30 min. 
c.c. 
71 
82 
85 

120 min. 
c.c. 
32 
50 
55 

24 hrs. 
c.c. 
32 
40 
38 

60 min. 
c.c. 
54 
58 
65 

The Effect of Using Dilute Solutions 
of Chemicals in Slaking 

“Ten grams of the quicklime were 
ground to 40 mesh, and thereafter 
slaked with 10 ec. of the solution 
(equal weights of lime and solution). 

Table III 

Min. Min. Min. Min. Min. Min. Min. Min. 
Lime Used 

Equal weights of the follow- 
ing solutions 

38 High Calcium 
Pure water 
1% sugar 
1% calcium chloride 
1% aluminum nitrate 
Commercial hydrate 

5 High Calcium 
Pure water 
1% sugar 
1% calcium chloride 
1% aluminum nitrate 
Commercial hydrate 

107 Dolomite 
Pure water 
1% sugar 
1% calcium chloride 
1% aluminum nitrate 
Commercial hydrate 

71 Dolomite 
Pure water 
1% sugar 
1% caleium chloride 
1% aluminum nitrate 
Commercial hydrate 

55 
59 
40 
42 
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The beaker containing the lime was 
kept at 110° in an oil bath during the 
slaking, and until the hydrate was 
dry. Ten grams of this hydrate after 
sieving through 80 mesh was taken for 
each experiment. Generally, the hy- 
drates were easily shaken a the 
sieve without grinding or rubbing. 
The two factors of interest here are 
the rate of settling and the total final 
volume of the suspension. The amount 
of settling varies as much as did the 
rate of settling. Table III shows: 
1st, the limes slaked with the one per 
cent sugar solution had the largest 
final volume except in case of No. 71, 
where the commercial hydrate 71-A 
had the largest final volume. 2nd, in 
all cases except one, the sugar gave 
the lowest rate of settling and here 
the settling was rapid for a short 
time while the total volume settled 
was very little. 3rd, the limes slaked 
with calcium chloride settled fastest 
and 2lso had the smallest volume in 
all cases. 4th, aluminum nitrate acted 
in the same way as calcium chloride 
except to a iess degree. 5th, there 
was a large difference between the 
rate of settling of the commercial hy- 
drates and of the hydrates slaked with 
pure water under the conditions of 
slaking used. In these experiments, 
limes 71 and 111 are solomites but in 
settling they act similarly to the high 
calcium limes, when chemical solutions 
are used. This indicates that chemical 
solutions have the same effect upon 
dolomite limes as they do on high cal- 
cium limes. 

“Other chemical solutions have an 
effect upon settling as is shown in 
Table IV. The samples were slaked 
and dried in an oil bath at 125° C. 
(257° F.). The slaking was done by 
adding 10 c.c. of the one per cent solu- 
~ named on 10 grams of quicklime 

Effect of Chemical Solutions Upon 
Already Formed Lime Hydrates 

“Adding solutions of chemicals to a 
milk of lime has very little influence 
upon its rate of settling. The rate 
of settling may be increased or de- 
creased to a slight extent but the 
amount of chemical agent necessary 
to bring about this change is too great 
to warrant its use. Small amounts of 
chemicals have little effect while lar- 
ger amounts have a greater effect, 
The chemicals which have the greatest 
effect on settling in this case are dif- 
ferent from the ones used in slaking, 
and it seems that the ones added to 
the milk of lime suspension must re- 
act chemically with it in order to 
change its rate of settling. A large 
number of these experiments was 
tried out, only the following using 
lime No. 63 need be given since they 
are typical. 

“Since ten grams of hydrate lime 
was used in each of these tests, it is 
seen that one gram of chemical sub- 
stance is equivalent to ten per cent by 
weight of the lime used. It is ap- 
parent that this treatment would be 
impractical on a commercial scale. 
Smaller quantities of the chemicals 
showed no noticeable action. From the 
table it is to be noted that the hydro- 
chloric acid increases the rate of set- 
tling while sulphuric acid decreases it. 
The sugar and oxalic acid have less 
effect than the others, but they in- 
crease the settling to a very slight 
extent. 

“From a review of the above, it is 
clear that the simplest and best man- 
ner of designating the settling power 
of limes is to compare the volume of 
the lime-suspension at the end of dif- 
ferent time-periods. Thirty minutes 
forms for fast settling limes a satis- 
factory time-period. It appears from 

Table IV 
Slaking agent 5min. 15min. 30min. 60min. 120min. 24 hrs. 
| RRS a oe ne 72 48 45 43 43 
Sodium carbonate ....... 93 76 57 46 46 46 
Barium chloride ........ 69 33 33 33 33 33 
ah gigi o orkid 6% 88 60 58 58 58 58 
0S ee ere 68 56 54 54 54 54 
Sodium acetate ......... 88 59 42 37 37 37 
Boohole salt ............ 85 52 52 52 52 52 

; Table V 
Time in minutes 5min. 15min. 30min. 60min. 120min. 24 hrs. 
Nothing added .......... 91 16 29 27 27 
1 gram hydrochloric acid 

TS | RR ee Sree 85 64 42 29 29 29 
1 gram sulphuric acid 
| Ee ie a 97 97 64 49 31 31 

1 gram sugar added .... 91 73 49 29 27 27 
1 gram oxalic acid ..... 89 71 48 28 28 28 

—_—_—_ 
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a consideration of the experimental 
results that when dry lime hydrate 
prepared as set forth is mixed with 
water in the proportion of 10 grams 
to a total volume of 100 c.c. in a con- 
tainer having an internal diameter of 
23 mm. the line of demarcation be- 
tween the clear and clouded parts of 
the fluid is approximately at less than 
thirty centimeters at the end of thirty 
minutes. Specifically, it appears that 
the line of demarcation varies be- 
tween 22 and 380 c.c. considering the 
30 and 60 minute time-periods. 
“T claim: 
1. A milk of lime suspension con- 

taining a fast settling lime hydrate, 
said hydrate being characterized by 
the property of settling quicker than 
that prepared by slaking with an ex- 
cess of water. 

2. A milk of lime suspension con- 
taining a fast settling lime hydrate, 
said hydrate being prepared by slak- 
ing lime to a dry hydrate in the pres- 
ence of settling accelerator. 

8. A milk of lime suspension con- 
taining a fast settling hydrate, said 
hydrate being prepared by slaking 
lime to a dry hydrate in the presence 
of an aqueous solution of alkaline 
earth chlorid. 

4, A milk of lime suspension con- 
taining a fast settling hydrate, said 
hydrate being prepared by slaking 
lime to a dry hydrate in the presence 
of an equal weight of 1 per cent solu- 
tion calcium chlorid. 
5. A milk of lime suspension con- 

taining a fast settling hydrate, said 
hydrate being prepared by slaking 
lime to a dry hydrate in the presence 
of an equal weight of 1 per cent solu- 
tion of an alkaline earth chlorid. 

_6. The herein described milk of 
lime suspension containing a rapid 
settling hydrate of lime distinguished 
by the fact that when the hydrate is 
mixed with water in the proportion of 
10 grams to a volume of 100 cc. in a 
container having an internal diameter 
of 23 m.m., the line of demarcation be- 
tween the clear and clouded parts of 
the fluid is at less than 30 c.c. at the 
end of thirty minutes. 

_l. The herein described milk of 
lime suspension containing a rapid 
settling hydrate of lime distinguished 
by the fact that when the hydrate is 
mixed with water in the proportion of 
10 grams to a volume of 100 c.c. in 
4container having an internal diam- 
ter of 22 mm., the line of demarca- 
ton between the clear and the clouded 
uid is approximately between 22 and 

80 c.c. at the end of 30 minutes. 
8. The herein described milk of 

lime suspension containing a rapid 
settling hydrate of lime distinguished 
by the fact that when the hydrate is 
mixed with water in the proportion of 
10 grams to a volume of 100 c.c. in a 
container having an internal diameter 
of 23 mm. the line of demarcation be- 
tween the clear and clouded parts of 
the fluid is approximately between 22 
and 30 c.c. at the end of 30 minutes 
and below 26 c.c. at the end of 60 
minutes. 

9. The herein described milk of 
lime suspension containing a fast set- 
tling hydrate of lime distinguished by 
the fact that when the hydrate is 
mixed with water in the proportion of 
10 grams to a total volume of 100 
c.c. in a container having an internal 
diameter of 23 mm., the line of demar- 
cation between the clear and the 
clouded parts of the fluid is approxi- 
mately between 22 and 30 c.c. at the 
end of 30 minutes and approximately 
between 22 and 25 c.c. at the end of 60 
minutes. 

10. The herein described milk of 
lime suspension containing a lime hy- 
drate settling rapidly to one-third of 
its original volume in approximately 
30 minutes. 

11. An aqueous lime suspension 
containing a rapid settling lime hy- 
drate distinguished by the fact that 
when 10 grams of hydrate is present 
in a total volume of 100 c.c., the line 
of demarcation between the clear and 
clouded parts of the fluid is approxi- 
mately between 22 and 30 c.c. at the 
end of thirty minutes when measured 
in a container having an internal 
diameter of 23 mm.” 

New Incorporations 
Portland Gravel Company, 

land, Ore., capital stock increased 
from $65,000 to $145,000. 
Ampere Lumber Co., Newark, N. Jus 

deal in lumber, building materials, 

Port- 

etc.; $25,000 capital. Incorporators: 
Charles E. Rogers, Norman §S. Gro- 
bert, William Dewolf-Donan, Newark, 
Ay 5) (Atty. E. R. McGlynn, Newark, 

Sasso Art Cement Co., capital 
$5,000. Incorporators: J. Litwin, C. 
Tomanek. (Atty. F. X. Nazeter, 353 
Fifth avenue, New York City.) 

Haines Brothers Sand Block Co., 
Camden, N. Y., capital $125,000. 
Manufacture brick, stone and building 
materials. 
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Magnetic Protection 
By R. H. Stearns, President, Magnetic Manufacturing Company 

There appears to be a very consid- 
erable amount of activity in the ce- 
ment, lime, gypsum, and crushed rock 
‘industry now and during the past few 
months. Our views of this activity 
have been formed on the basis of the 
amount of business placed for mag- 
netic equipment. Our plant has been 
operating at peak production since the 
first of the year. In this fields of ac- 
tivity the need for insurance or pro- 
tection to crushing equipment is of 
paramount importance, especially 
since modern methods are being em- 
ployed in the handling of such ma- 
terials. Tramp iron is perhaps one 
of the most serious hazards it has 
become necessary to contend with. 
The old method of stationing men at 
fixed positions near the crusher to 
remove the occasional piece of tramp 
iron is no longer satisfactory, as it 
involves too great a risk, resulting in 
serious smash-ups and curtailed pro- 
duction. Such delays have cost thou- 
sands of dollars in loss of time, to say 
nothing of the expense of repairs and 
repair parts. The progressive oper- 
ator is, therefore, turning his atten- 
tion to modern means and methods nof 
only to: keep his plant operating, but 
to improve his methods by making 
such changes and additions as will in- 
sure maximum results. Magnetic 
equipment, such as a magnetic pulley 
acting as the head pulley in the con- 
veying system, is the logical solution 
to a very difficult problem. The mag- 
netic pulley quite naturally appeals to 
the progressive operator on account 
of low operating cost as well as sim- 
plicity of operation and very low in- 
itial and installation cost. A few 
cents a day will cover the cost of elec- 
tric current sufficient to provide a 
powerful magnetic field which will ar- 
rest from the flow of material passing 
over the conveyor any tramp iron and 
prevent its entrance into the crusher. 
A piece of steel or iron which may be 
a tool, a hammer head, or parts of 
broken machinery is easily concealed 
from the naked eye in’the mass of 
material being conveyed to the 
crusher, but such material cannot 
escape a strong magnetic pulley. 
Tons and tons of such material are 
being removed daily in many of the 
modern plants and thousands of dol- 
lars are being added to the profits for 
the year. Magnetic equipment ap- 

plicable to existing conditions, whether 
a magnetic pulley for a belt conveyor, 
safety magnet suspended over con. 
veyor belt, a magnet to operate in 
steel apron conveyor or feeder, or 
other special conditions, makes it pos 
sible to speed up production and meet 
the ever increasing demand. There 
is hardly a problem of this nature, 
where modern methods are employed, 
where magnetic equipment in one 
form or another is not used. 

Plant insurance such as fire, use and 
occupancy, etc., is deemed of utmost 
importance. It has, however, taken 
years of untiring effort to educate the 
user, broaden and extend a form of 
protection which to say the least is 
just as necessary; in fact, magnetic 
protection pays a larger return on 
the investment in the form of profit 
added to each year’s earnings than 
any other form of insurance. 

New Handbook for Wire Rope 
Users 

How to measure wire rope, how to 
and how not to uncoil or unreel it, 
how to make an endless splice, how to 
properly seize rope, how to correctly 
socket wire rope, how to care for it 
when both in and out of service, are 
just a few of the things told in the 
new 88-page handbook on wire rope 
recently issued by the American Cable 
Company. 

In addition to such information, 
there is shown by detailed drawings, 
the best methods for making equaliz- 
ing slings, bridle slings, and other 
miscellaneous sling and fitting equip- 
ment. There also appear briefenet, 
though complete, treatises on wir 
rope lubrications, the effect of heat on 
wire rope performance, alignment, re- 
verse bends, fleet angle, idle ropes, and 
other such subjects. Seldom have we 
seen a book that covers in a more it 
formative way every phase of wif 
rope usage, application and mainte 
nance. Not only does it give detailed 
information regarding the various 
“lays” and the varying constructions 
of wire rope, but much data that 
should prove invaluable to wire rope 
users. 

Standard Cement Corporatio) 
(building materials), capital $10,000. 
New York City. (U.S. Corp. Co.) 
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The Central States Portland Cement Conary 
Announcement has recently been 

made through the office of The Cow- 
ham Engineering Company, 111 W. 
Monroe street, Chicago, Illinois, of the 
organization of the Central States 
Portland Cement Company, to build 
a $3,000,060 portland cement plant at 
La Salle, Illinois. This plant will 
make available to the Chicago market 
approximately 1,000,000 barrels of 
portland cement per year. 
The site selected for the plant of 

the Central States Portland Cement 
Company is directly east of La Salle 
where the company has acquired ap- 
proximately 170 acres of limestone 
and clay lands for the supply of the 
raw materials. For several months 
the Cowham Engineering Company 
has been ss this territory 
and the site selected is considered to 
be the last available deposit of raw 
materials suitable for economical 
portland cement manufacture in this 
well-known cement district. 
For many years the town of 

La Salle has been closely associated 
with the manufacture of portland ce- 
ment. At the present time three 
plants are in operation there and a 
plant at Dixon, Illinois, completes the 
Illinois production. 
According to estimates by the 

United States Geological Survey 
more than 14,000,600 barrels of port- 
land cement were consumed in the 
state of Illinois last year, of which 
itis estimated that less than 6,000,000 
barrels were produced by the plants 
within its borders. The city of Chi- 

cago is considered one of the largest 
cement consuming centers in the 
United States and the construction of 
a-new plant at La Salle will aid ma- 
terially in supplying this market. 
‘The new plant to be constructed 

will be along the lines developed by 
the Cowham Engineering Company 
and successfully used in other plants 
that have been built by this company. 
The plant will utilize the wet process 
of manufacture and will employ about 
250 people. 

The original plans call for the erec- 
tion of a large storage building for 
raw materials and silos for cement 
storage for a capacity of 100,000 
barrels. 

Mr. John L. Senior will be president 
of the Central States Portland Ce- 
ment Company and Mr. Fritz Worm 
of La Salle, Mr. R. A. Drum of Chi- 
cago, and Mr. H. J. Weeks of Cat- 
tanooga, Tenn., vice-presidents. 

The construction of the plant of the 
Central States Portland Cement Com- 
pany is the third new plant to be an- 
nounced by the Cowman Engineering 
Company within recent months. Con- 
struction has already started on a 
$5,000,000 portland cement plant for 
the Florida Portland Cement Com- 
pany at Tampa, and announcement 
was made last week to build a 1,- 
500,000 barrels plant at Rockland, 
Maine. 

The completion of these three 
plants will bring to Chicago the op- 
eration of one of the largest chain of 
cement plants in this country. 

Plan for New Cement Plant at La Salle, Illinois. 
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Investigate New Use For Feldspar 
NVESTIGATIONS now under way 
] in Yancey and Mitchell Counties, 

North Carolina, may mean that the 
rich deposits of feldspar in many 
mines in that region will be multiplied 
many times in value and result in a 
material contribution to the solution 
of the difficult problem of a sufficient 
supply of potash for the uses of the 
country. 

This probability is supported by two 
methods recently discovered for ex- 
tracting the potash content of feld- 
spar, which hitherto has not been 
capable of separation in a manner to 
justify commercial operation. 

One of these experiments has been 
in course of development for some 
time at Columbia University, and laho- 
ratory results have been such as to 
convince the scientists who have been 
doing the work that the method is 
economically feasible. They have been 
working on microline, one of the va- 
rieties of feldspar common in North 
Carolina. Application is now pending 
for a patent for this process. 

Another method, invented and pat- 
ented by a Chicago chemist, is also 
reported to have had perfect success 
in the laboratory. This inventor and 
his financial backers are now seeking 
a deposit which will furnish 100 tons 
per day for use in a mill. Their re- 
quirements are that the feldspar must 
contain not over 65 per cent silica, 
high potash content (12 per cent or 
more), high aluminum (18 per cent), 
and low soda (not more than % tol 
per cent). Iron up to 1 to 2 per cent, 
it is explained, will not be considered 
material. 

These parties have been in commu- 
nication with Dr. Jasper L. Stuckey, 
State Geologist, with reference to 
North Carolina feldspar and its suita- 
bility for their purposes as outlined 
in the specifications. In extracting 
potash from feldspar the new methods 
contemplate the using of by-products 
from aluminum and iron. 

At present the production of feld- 
spar in the State averages around 
100,000 tons per year which sells at 
a price of approximately $6 per ton. 
For the most part the product is sold 
practically in the crude state, as it 
comes from the mines, being shipped 
to users abroad, who employ it in a 
multitude of products, although a be- 
ginning has been made of grinding at 
the mines in order to secure a better 
price. ; 

The effect of any extensive use of 
feldspar in the successful extraction 
of feldspar can be realized in the fact 
that the price of potash used in fer- 
tilizer is around $40 per ton. Under 
the stimulus of a potash industry in 
feldspar the production could be 
greatly increased, since it is known 
that feldspar in large deposits re- 
mains as yet practically untouched. 

In the event of the commercial em- 
ployment of the feldspar-potash 
methods, two states would furnish 
practically all of the raw material, 
North Carolina and Maine. 

The po of the United States first 
realized fully their need of potash 
when the outbreak of the World War 
stopped the importation of the usual 
supplies, which came entirely from 
Germany. Desperate efforts were 
made by the government to induce a 
domestic production, these taking the 
form of seeking potash in by-products. 
It encouraged by-product cement 
plants, the use of kelp on the Pacific 
Coast and other emergency measures. 
But with the close of the war Ger- 
many’s practical monopoly was again 
established, although some of the 
potash deposits had been taken over 
by France in the Alsace-Lorraine re- 
gion. 

Recently the U. S. Geological Sur- 
vey has been seeking government in- 
vestigation of reputed potash supplies 
in salt beds of Texas and New Mexico, 
but the possibilities in these sections 
are as yet undetermined. It is known 
certainly that feldspar such as that 
produced in North Carolina has 4 
high potash content, but before the 
inventions referred to it has not been 
possible to extract it earn & The 
inventors now say that, with the by- 
products which could be obtained, 
feldspar potash could be sold at 2 
profit at a price which would: compete 
with the best terms on which the 
German and French products could 
be offered. 

The Standard Asbestos and Cork 
Company of 541 South Troost Street, 
has been appointed distributor for 
Adamant Fire Brick Cement, at Tulsa, 
Oklahoma. They will cooperate with 
users of fire brick who are interest 
in prolonging the life of fire brick 
construction, and in reducing refrac- 
tories maintenance costs. 
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eased Producti of Foreign and Domestic Commerce, 
Incr ’ P uction of but 5 producers reported that in 1925 
Fuller’s Earth in 1925 they exported 6,195 short tons of 

Production of fuller’s earth in the fuller’s earth, which was a slight de- 
United States in 1925 was 206,574 crease from 1924. 
short tons, ee = tionary is 
nnounced the Bureau o ines, , 
Department ‘a Commerce, which is Ruggles Carborundum Machines 
preparing a report on the subject, in, Ruggles openside carborundum ma- 
cooperation with the Geological Sur- chines, manufactured by the Gray 
veys of Alabama, Florida, Georgia, Foundry, Inc., size a great part of 
Ilinois, and Texas. This is an in- the world’s slate and soapstone prod- 
crease of 16 per cent in quantity and cts. The machine has few working 
ll per cent in value compared with parts and the table travels over ac- 
1924. These increases were due in curately machined ways. The table 
part to the reappearance of California js driven by a worm thus insuring 
and Nevada as producers of fuller’s square and true cut edges on stock. 
earth, though every state that re- It is also equipped with holes for peg- 
ported production in both 1924 and ging down the stock and holding it 
1925 showed an increase. The output if necessary. 
was reported by 14 operators in 7 The machine is operated through a 
states in 1925, namely California, variable speed countershaft to the 
Florida, Georgia, Illinois, Massachu- tight and loose pulleys on the feed 
setts, Nevada, and Texas; in 1924, shaft. The feed may be quickly regu- 
production was reported by 13 oper- lated by the operator to any speed 
ators. California and Nevada re- required for the various thicknesses 
ported no production in 1924, and of the stock. The feeds in the stand- 
Alabama, which was a producer in ard machine are in the ratio of 1 to 6 
1924, reported none in 1925. Georgia cutting from 5 to 6 inches per minute 
was the leading state in production on thick stock and up to 36 inches 
in 1925, with Florida second and per minute on thin stock. 
Texas third, as in 1924. These three Every consideration has been given 

states produced 85 per cent of the to- to the elimination of working parts 
tal output. The average value per ton on account of water, wear and upkeep. 
of fuller’s earth was $14.15 in 1925 The main arbor is driven by a six 
compared with $14.79 in 1924. : inch belt, placed out of reach of wa- 
Fuller’s earth is a term used to in- ter, and two 2% inch belts on the 

clude a variety of natural substances feed drive shaft out of the way of the 
that possess the enerty of absorb- usual amount of muck discharged by 
ing grease or clarifying, bleaching, or the cutting wheel. 
filtering oil. They are mostly clay- The flexibility of this machine in- 
like substances, though recently dis- cludes special clearance measurements 
covered material in the West, which for distance between the upright and 
is of different character, is said to be the wheel as the customer may re- 
‘uperior to the eastern fuller’s earth. quire. The standard is 2 feet 7 inches. 
The original use of fuller’s earth was The arbor is constructed with two 10 
in the fulling of cloth, but little of it inch babbitted bearings. 
is now used for this purpose. It is 
used almost exclusively in the bleach- The Tulley Equipment Company, 
ng or filtering of vegetable and St, Louis, Missouri, who are represen- 
mineral oils. Until 1895, when fuller’s tatives of the Climax Engineering 
tarth was. ongonentuiy produced com- Company, Clinton, Iowa, have moved 

i the United States to their new location at 2339 Pine 
vas entirely dependent on foreign Street. They will have office sales 

The imports have on the and service station at the new ad- whole been decreasing in recent years. dress. The Tulley Equipment Com- In 1925, however, they were 8,015 pany handle the sale of Climax 
chort tons, valued at $111,295, an in- “Trustworthy” engines and power wease of 10 per cent in quantity and units in and around St. Louis. 
0 per cent in value. Notwithstanding 

increase the quantity of fuller’s H. C. Elliott and Company, Inc. “~ imported in 1925 was the small- (deal in wood, coal, sand, gravel and st, except in 1924, since 1897. stone products), H. C. Elliott, F. H. The exports of fuller’s earth are Elliott, J. G. Ridgeway and O. R. lot separately shown by the Bureau Shaffner, incorporators. 
“ame and Address of Manufacturers of Equipment Mentioned May be Obtained from Publishers 
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Recent Patents 
The following patents of interest to 

readers of this journal recently were 
issued from the United States Patent 
Office. Copies thereof may be ob- 
tained from R. E. Burnham, patent 
and trade-mark attorney, Continental 
Trust Building, Washington, D. C., at 
the rate of 20 cents each. State num- 
ber of patent and name of inventor 
when ordering. 

1,581,278. Excavator. Henry Mc- 
Dermott, Milwaukee, Wis., assignor to 
McDermott Mechanical Co., Iron 
River, Mich. 

1,581,818. Excavating machinery. 
Julius O. Lium, Christine, N. Dak. 

1,581,492. Concrete-mixer. Adolph 
W. Rybeck, Milwaukee, Wis., assignor 
to T. L. Smith Co., sameplace. 

1,581,522. Device for burning ce- 
ment, magnesite, lime, etc. Harry 
Stehmann, Berlin-Hohenschonhausen, 
Germany. 

1,581,684. Single roll crusher. John 
G. Ogden, Columbus, Ohio, assignor to 
Jeffrey Mfg. Co., same place. 

1,581,686. Screen. Edward O’Toole, 
Gary, W. Va. 

1,581,705. Loading-machine. Charles 
E. Waxbom, Columbus, Ohio, assignor 
to Jeffrey Mfg. Co., same place. 

1,581,969. Attrition-mill. Albert W. 
Longaker, Chambersburg, Pa., as- 
signor to Wolf Co., same place. 

1,582,048. Concrete-mixing machine. 
Gerhard Jaeger, Columbus, Ohio. 

1,582,278. Method of blasting and 
apparatus therefor. Joseph E. Joy, 
Pittsburgh, Pa., assignor to Joy Ma- 
chines Co., same place. 

1,582,312. Mining-car. Chester D. 
Sensenich, Irwin, Pa. 

1,582,350. Mine-car. Hugh W. San- 
ford, Knoxville, Tenn. 

1,582,357. Mortar-mixing machine. 
Oliver C. Talbot and Andrew Flood, 
Kansas_ City, Mo. 

1,582,411. Method of and apparatus 
for working mines. William H. Lesser 
ong Russell L. Suender, Frackville, 

a. 
1,582,474. Automatic sand-sifter. 

Guss M. King, Flat Rock, N. C. 
1,582,538. Pulverizing-mill. Fred I: 

Raymond, Evanston, IIl., assignor to 
Raymond Brothers Impact Pulverizer 
Co., Chicago, Ill. ig 

1,582,577. Dipper-bucket. Ernest 
E. Crane, Minneapolis, Minn., assignor 
to Pettibone Mulliken Co., Chicago, III. 

1,582,831. Cement-roasting appa- 
ratus. Ivan E.- Lanhoffer, Paris, 
France. 

1,582,949. Mining-machine. Charles 
E. Waxbom, Columbus, Ohio, assignor 
to Jeffrey Mfg. Co., same place. 

1,583,318. Hoist mechanism for 
tered loaders for mixers. Samuel 
hafer, Jr., Milwaukee, Wis., assignor 

to Chain Belt Co., same place. 
1,588,324. Pulverizing-mill. Charles 

Strachan, Mascot, Tenn., assignor to 
Strachan Tube Mill Co. 

1,583,327. Excavating - machine, 
Daniel J. Walsh, Pittsfield, Mass. 

1,583,527. Mining-machine. Isador 
Burton, Pittsburgh, Pa. 

1,583,713. Mixing composition for 
use with wood aggregates and struc- 
tures. James R. Garrow, London, 
England, assignor to Novocrete Co. of 
America, New York, N. Y. 

1,583,759. Process of treating lime 
and product derived therefrom. Frank 
C. Mathers, Bloomington, Ind., as- 
signor to National Lime Association, 
Washington, D. C. 

1,582,811. Excavator. 
Stubblebine, Buffalo, N. Y. 

1,583,870. Mechanical shovel. Iestyn 
M. Charles, Golden, Colo. 

1,583,992. Mining-machine. Edward 
O’Toole, Gary, W. Va. 

1,584,052. Dipper-tooth. Lesher W. 
Van Buskirk, Clinton, N. J. 

1,584,622. Feeding mechanism for 
crushers. Harry N. Lowenthal, Phila- 
delphia, Pa., assignor to R. H. Beau- 
mont Co., same place. 

1,584,697. Gyratory crusher. Rich- 
ard Bernhard, Allentown, Pa. 

George T. 

New Incorporations 
Gypsum Corporation, 

Delaware Corp., qualified to transact 
business in Indiana; 124 shares com- 
mon, no par value, and $5,000 pre- 

Structural 

ferred capital stock. Installation of 
gypsum products; agent for service 
of process, Robert D. McCord, 947 
Consolidated Bldg., Indianapolis, Ind. 

Haines. Bros. Sard Block Company, 
Camden, N. Y.,. (manufacture and 
deal in cement blocks;etc,) Capital 
$125,000. Incorporators: Wm. Haines, 
Royden Haines, Christina Braddock, | 
Bertha McFerren, Gibbsboro. (Atty. 
Frank Voigt, Camden.) : 

Consolidated Asphalt Corporation, 
Kings County, N, Y. Capital $200,000. 
Incorporators: Frank T. Reiner, 324 
E. 19th St., New Yorke City; Joseph 
T. Keller and Anna F.“Louprette. 

The Standard Gypsum Co., Wil 
mington, Del., capital $1,000,000. 
(Corp. Service Co.) 
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Oil Electric Locomotive to Be 
Used in Mine 

The oil-electric locomotive, the lat- 
est development in American railroad- 
ing, is to make its appearance within 
the next six weeks in the mining field. 
Announcement was made today by the 
Ingersoll-Rand Company, joint pro- 
ducer, with the American Locomotive 
and General Electric companies, of 
the oil-electric, that one of the 60-ton 
type has been ordered by the Utah 
Copper Company, for use at its mines 
at Bingham, Utah. 
The debut of the oil-electric locomo- 

tive at the Utah copper mines will 
mark its first invasion in mining 
operation anywhere in the world. 
In announcing the placing of the 

order by the Utah Copper Company, 
ificials of the Ingersoll-Rand Com- 
pany stated that the locomotive is to 
be installed purely in the interest of 
ednomy of operation. Engineers of 
the producing companies estimate that 
the oil-electric will save four cents on 
every ton on material it hauls from 
the mines. This includes ore and 
waste rock as it is taken out. 

The Utah Copper Company owns an 
entire mountain at Bingham and its 
5? steam locomotives haul from it 
oer 30,000,000 tons of material each 
year. Based upon an average of 526,- 
during the year, the saving effected 
by the oil-electric, at four cents a ton, 
con run to $21,052.60 on its year’s 
work, 

On this basis if oil-electric were 
substituted for the entire 57 steam 
leomotives, the saving on the 30,000,- 
0 tons of haulage would be over 

$1,200,000 a year. 
The oil-electric will take its place 

with the steam locomotives, or “saddle- 
backs,” in working along the winding 
witch-back roads that girdle the 
mountain, hauling cars up and down, 
ind switching the loaded ones to 
ide-tracks, ready for the process of 

tone. Exactly the same work will be 
. Plone by the oil-electric and steam loco- 

motives. Aside from the saving in 
fuel, through the use of heavy grade 
tl, the oil-electric makes further 
*onomy possible through the elimina- 
ion of round-houses, turn-tables, 
Water towers and troughs, hostling 
‘vice and the handling of coal and 
th pits. : : 
Name and Address of Manufacturers of Equipment Mentioned May be Obtained from Publishers 

New Climax Engine Literature 
The Climax Engineering Company, 

Clinton, Iowa, have just issued three 
new bulletins describing the applica- 
tion of Climax “Trustworthy” En- 
gines to various types of driven units. 

Bulletin E describes their Climax 
power units, which are designed to 
be connected by belt to the driven 
unit. Both portable and stationary 
types for outside and indoor service 
are illustrated. This bulletin lists 
equipment, general description of 
units, horsepower curves, and general 
information. 
A second bulletin, F, describes Cli- 

max engines direct connected to gen- 
erators, A very helpful table is in- 
cluded, showing the kilowatt range 
of each model of engine. The bulletin 
is complete with illustrations, equip- 
ment lists, horsepower curves and 
engineering data. Climax engines for 
generator sets are mounted on special 
supporting frames with an extended 
cast iron base to which the generator 
is bolted. 

Bulletin G describes the Climax en- 
gine direct connected to centrifugal 
umps. A table is also incorporated 

in the bulletin showing the head and 
capacity in gallons per minute which 
each model engine will handle. Like 
the generator bulletin, a complete de- 
scription of the engine is given, with 
horsepower curves, lists of equipment, 
and other pertinent data. 

New Incorporations 

United Builders Supply Corpora- 
tion, Worcester, Mass. (building ma- 
terials), capital $50,000; incorpora- 
tors, David J. Katz, Abraham Katz 
and Thomas J. Powers. 

Rockland Cement Block Co., Clarks- 
town, N. Y., 100 shares common stock, 
no par. Incorporators: E. and J. H. 
Mulrain, J. C. Britton. (Attys. Mc- 
Kercher & Link, 40 Rector St., Man- 
hattan.) 

Logan Brick and Sand Company. 
Logan, W. Va., capital $25,000. Dea 
in fire clay, sand, gravel, cement, 
paving brick. Incorporators: C. R. 
Broom, Logan; J. F. May, Rossmore; 
G. F. Gore, J. P. Hager, L. C. Broom 
and C. S. Minter, of Logan. 
Employers in every industry have 

written to the National Safety Coun- 
cil for copies of its latest leaflet, “An 
Industrial Safety Program to Fit 
Your Needs,” which will be sent to 
any eed of this publication on re- 
quest. 



106 PIT AND QUARRY 

Westinghouse Plans Big 
Building Program 

The present building program for 
the expansion of facilities at various 
lants and offices of the Westinghouse 
lectric and Manufacturing Company, 

will involve an expenditure of $5,5265,- 
000, according to T. P. Gaylord, acting 
vice president of the company. 

New factory structures or office 
buildings are now in course of con- 
struction at East Pittsburgh, head- 
ge of the company and at Mans- 
eld, Ohio, Detroit, St. Louis, East 

Springfield, Massachusetts, 
and Derry, Pennsylvania. 

The cost of the new general office 
building now nearing completion at 
the East Pittsburgh works is $1,500,- 
000. The structure is 11 stories high, 
with a floor area of 165,000 square 
feet. This space is designed for the 
accommodation of 1,800 employes. 
The building is scheduled for comple- 

Sharon, 

tion late this summer. 
Plans for the construction of a 

500,000 storehouse for finished prod- 
ucts at the Mansfield works of the 
company have been approved. The 
building of steel-brick design will be 
four stories high and will have a floor 
area of 130,000 square feet. This is 
the third building to be erected by 
Westinghouse at Mansfield since the 
company moved there from Flint, 
Michigan. 

The building under construction in 
Detroit represents an expenditure of 
$400,000. The building is four stories, 
of concrete construction with brick ex- 
terior. It will have a floor area of 
100,000 square feet. It has been de- 
signed for use as office, warehouse and 
service station. 
The George Cutter organization of 

the Westinghouse interests has under 
construction a $300,000 building in St. 
Louis, Missouri. This structure will 
be used as a cement pole plant—a new 
Cutter industry. The building is one 
story high and will have a floor space 
of 38,000 square feet. 
_Plans have been completed for ad- 

ditional buildings at the East Spring- 
field Works that will represent:an out- 
lay of approximately 475,000. The 
principal part of the program calls 
for a three-story office building. The 
offices of the new building will pro- 
vide executive rooms for the engi- 
neering, sales, drafting and mechani- 
cal departments. The cost of this 
building will be $275,000. 
A four-story extension to be built 

on the main factory will be of heavy 
mill-type construction. This together 
with other improvements, will cost in 
the neighborhood of $200,000. 

Plans are being rye ad Con: 
entail a cost 
The program | 

struction work that wi 
of $275,000 at Sharon. 
includes for a five-story building for 
light manufacturing purposes. The 
structure will be mill type of brick’ 
steel construction. A one-story build 
ing also will be erected for heat 
treating and galvanizing work. i 
A $75,000 office building is now! 

under construction in Derry. 
building will be two stories in height, 
It will be of steel brick construction, 

Kempner to Direct “Lo-Hed” 
Hoist Sales 

The American Engineering Com- 
pany, of Philadelphia, announces the 
appointment of H. Kempner as sales 
manager of its “Lo-Hed” electric hoist 
division. Mr. Kempner has been in 
charge of sales promotion work for 
the American Engineering Company 
for the last three years. He studied 
electrical engineering at Harvard 
University and for four years was an 
instructor in physics at Pratt Insti- 
tute, Brooklyn. 
He Seemsodior was connected with the 

engineering department of the West- 
ern Electric Company in New York. 

From 1919 to 1923 Mr. Kempner was 
in the service of the McGraw-Hill 

Publishing Company. In 1920 he was 

sent to Washington to organize and 

take charge of the disposal of surplus 

war property for the government. | In 

this work he planned and supervised 

the execution of advertising cam- 

paigns that resulted in the sale of 
millions of dollars worth of surplus 
war materials of every description 
Mr. Kempner holds the rank of major, 
in the field artillery, Officers Reserve 

Corps. He was overseas from 1917 to 

1919. 

Delaware Moulding Sand Co., New- 

ark, N. J., capital $30,000. Charles 
P. Lyman, Howard D. Burrough, 
Plainfield, N. J., and Horace W. Wem 
ple, Elizabeth, N. J., incorporatots. 
(Horace R. Wemple, Newark, N. J: 
Atty.) ; 

Birmingham Builders Supply Com- 
pany, Birmingham, Ala., (bulla 
materials and_ supplies), or 
$25,000. R. H. Wharton, C. F. With 
chen, A. A. Findley and J. W. Mck 
stry, officers 4 
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